Popular 

‘Science | 
CX __ re DragRacers 
| eK Really Crazy? 


ices ya ensnre E 
480+ in a quarter-mile! i. 
ae Christmas Lights That Dance to Your Hi-Fi 
PaaiPacost Dr. von Braun Tells What It Takes to Live in Space 
) ortable Power Tools | jow the Wright Brothers Learned to Fly 


but not from the girls. 


| Smoking is a pleasure meant for adults. And 
Lucky Strike’s fine tobaccos are blended a 
for adult tastes. If you’re an adult smoker, remember: 
L.S./M.F.T.—Lucky Strike means fine tobacco. 
Give Lucky Strike in the handsome holiday carton. 

: Pretsat of TE ctestaon Shanes: Copsey, “Seer ove ithe noms” 


For the man who wouldn*’t mind riding a tiger 


if someone’d only put wheels on it—Pontiac GTO 


This piece of machinery is something our Engi- 
neering Department slipped a motherly big 
Pontiac 389-incher into and named the GTO. 

It comes in hardtop, sports coupe and con- 
vertible form, based on the Le Mans —only 
sleekened down some and fitted with a special 
set of red-circle high-performance tires. 

The looks you can see for yourself. The big 
deal is under the hood: 325 bhp at 4800 rpm and 
428 Ib-ft of torque at 3200 rpm. That’s just the 
standard 4BBL engine. There's also a version 
with 348 bhp* at 4900 rpm and 428 lb-ft of torque 


‘optional at extra cost 


at 3600 rpm. This one does deep-breathing 
exercises through a3-2BBL setup. Both have dual 
exhausts, As illustrated above, pairs of exhaust 
splitters that sprout just behind the rear wheels 
are available dealer installed*. 

A 3-speed transmission is standard, stirred by 
a Hurst shifter on the floor. Extra-cost variations 
include an automatic with shift on the column... 
anall-synchro 4-speed on the floor... ora choice 
of any one of them sprouting out of a console. 

Give yourself a blast of tonic. Sample one of 
these here big pussycats. 


Next Month in Popular Science 


@ 10,000 Miles in a Chevelle. How does Chevy's new in-between car check 
out? Here are the facts, based on a year’s average mileage by PS editors. 


@ Dr. Wernher von Braun Starts His Second Year for PS. Stay up-to-date 
on the thrilling saga of space with one of the world’s leading experts. 


@ How to Restore a Player Piano. Lots of people are doing it nowadays. 
Could you? Sure. A man who does it professionally will show you how. 


@ Surprising Facts About Hand Tools. Part III of the big PS tool-buying 
guide—all about the tools you use most, and sometimes know least about. 
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PUT YOUR SAFETY 
IN SKILLED HANDS 


Brakes need relining? See your 
General Motors dealer and be 
sure you get Genuine GM Brake 
Linings engineered to match 
the original quality built into 
your GM car or truck. His ex. 
pert servicemen will install them 
quickly, precisely, economically. 


see vour GM orner ror GUARDIAN 
mastic? MAINTENANCE 


CHEVROLET + PONTIAC » OLDSMOBILE + BUICK + CADILLAC + GMC TRUCK 
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e are seeking ambitious men 
who would like to study LAW as 
a means of business advancement 


THIS TRAINING IS COMPLETE AND PRACTICAL, REQUIRES ONLY SOME OF 
‘YOUR SPARE TIME AT HOME, AND IS GIVEN TO YOU BY LASALLE’S DISTINGUISHED 
FACULTY OF LAW INSTRUCTORS. THE COST IS REMARKABLY LOW. 


00K at the background of today’s most highly-paid corpora~ 
ition executives: In many cases, You will find the man ab 
the top has had training in law somewhe the way. 

Have you ever considered acquiring that training for your- 
self? Have you ever considered what it might do for you — how 
to a more interesting job, 
income levels, win privileged status for you in business, social 
and community life? Do you know that you can acquire this 
training comfortably, enjoyably, in your own hom 
of your background ‘or previous schooling? 

‘The man with a law background has the edge on 
leagues when there is a position to be filled at the d 
making level. And the law-trained businessman can conduct 
his aflairs with greater assurance, competence and profit, 


Why shouldn't you be that man? 
We at LaSalle are teaching law to thousands of men and women 
in Accounting, Insurance, Real . Credit, Sales, Law En- 
forcement and many other fields. Thousands more, without 
any specialized background at all, are also taking LaSalle law 
training at home in spare time with every expectation of profit- 
ing by it in their daily work. 

As a LaSalle student you will receive LaSalle’s famous 14+ 
volume library, “American Law and Procedure”— widely rec- 
ognized as one’of the great legal training achievements of the 
century, It is yours to keep not only for the duration of the 
course, but permanently —as a constant source of refreshment 
and inspiration, Upon completion of your. training, you are 
awarded a Bachelor of Laws degree if qualified. 
coupon for free booklet 
If you are determined to get ahead in business — if you want 
to see how LaSalle’ training can help broaden your opportuni- 
ties and get more out of life, read LaSalle's famous booklet, 
“Law Training for Leadership.” It is free. Mail the coupon to 
LaSalle, 417 South Dearborn, Chicago, Illinois 60605, 


Fre memeee: 


= = 
| LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
417 South Dearborn, Dept.24-058, Chicago, ilinols 60605 


Please send me, free of cost or obligation, your 
Alustrated booklet Law Training for Leadership.” 
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Use new improved Model 163 


FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 


INCLUDING Toasters, Irons, 
Broilers, Heating Pads, Clocks, 

Fans, Vacuum Cleaners, Refrigerators, 
Switches, Thermostats, etc. 


CHECK ALL ELECTRIC LINES 
TEST ALL TV TUBES 


The Mode! 163 


Measures A.C. 
S D.C. current, 0 to 


ohms. 


nd D.C. voltages, 0 to 300 volts; A.C. and 
mperes; indicates continuity to 100,000 


The ranges specified above are sufficient to test all Home 
Appliances without exception and the vast majority of Industrial 
Appliances and Utilities 


Will measure the current consumption of any 
electrical appliance without the necessity of 
iy of the wires and wile the unit «in 
fou simply insert the plug of the appli 
‘socket on the front panel of Model 
cord of the Model 163 into the 
1e current consump. 
tion in amperes direct on the meter. This is a feature 
‘not included in many ampere testers selling from 
$25.00 to $100.00. 
Testing TV tubes with Model 163 
Please note Model 163 will not test the quality 
of the tube (an emission tester is required for that 
purpose) but Model 163 will test all tubes used in 
your TV set, including picture tubes, for open fila 
Ments, burned out tubes, etc. 
Testing electric lines and outlets 
‘The Model 163 will measure the voltage of any 
electrical line, outiet or socket. Most lines vary be- 
tween 110 volts and 125 volts depending upon 
Bower ine load. Some lines are 220 volts (actually 
vary between 208 volts and 240 volts). Model 1 
will accurately measure all such lines. A.C. or D.C. 


clectrle ne outlet, and read 


multi-phase, universal, squirrel cag 
fact every type from fractional H.P. to 2 H.P. 


Meter movement 
The Mode! 163 employs 
highly damped meter’ mover 
damping chamber. Because t 
fectification of current is not r 
reducing the possibilty of ever dam 
ted components. 


rugged, accurate, 


Test leads 
Model 163 includes both a prod type 
tor clip lead allowing maximum flexibility. 
Operating procedure book 
‘The 36;page manual provided with Model 163 
condensed’ course in electricity. 1n 
ed step by step procedure for Us 
Model 163, the manual explains in easy-to under: 
Stand langUage what electricity ts, discusses current 
voltage and wattage, and. includes many, many 
Simplified “explanations. usually included “only. it 
costly correspondence courses. 


Guarantee 

Model 163 is guaranteed for one year. 
Model 163 comes complete 
ath it tant toads and 


sa $Q85 


Pranusl Ready to use. Onl... 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before you buy. 
If completely satisfied then send 
$3.00 and pay the balance at the 
rate of $3.00 per month untif 
the total price of $9.85 (plus 
‘small P.P. and budget charge) 


Pee a, 


911 Faille St., Bronx 59, N.Y. 


Please rush me one Mode! 163. If satisfactory 1 agree to pay $3.00 
within 10 days and balance at rate of $3.00 per month until 
total price of $9.85 (plus small P.P. and budget charge) is paid. 
Hf not satisfactory. 1 may return for cancellation of account. 


is paid. If not completely satis- 


fied, return to us, no explanation 


necessary. 


SPECIAL PS BUYER'S GUIDE 

PART II: PORTABLE POWER TOOLS 
Electric Drill: Jack-of-All-Jobs « 156 
Circular Saw: A Husky Workhorse + 164 
Saber Saw: Fancy but Tough + 168 
Finishing Sanders: Three Kinds « 172 
Belt Sander: Fast and Rugged - 176 


Router: Hard Cuts Made Easy + 178 
Hand Grinder: A Shopful of Uses + 182 


HOME AND SHOP. 


J 


Anyone Can Steam-Bend Wood + 111 
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Jet Boat for Shallow Water + 50 
New Systems to Steer Your Boat + 106 


ELECTRONICS 
Tiny TV Run by Batteries + 128 
Xmas Lights Dance to Music * 129 


AUTO REPAIR 


Hints from the Model Garage + 142 
Gus Picks Up a Package of Trouble + 146 


PICTURE NEWS 
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Pinhead Detector for Space Signals + 63 
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Railcar Loses Weight at Speed + 90 
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Planetarium Looks Like a Spool * 98 


SHORT CUTS AND TIPS 

Make Your Own Boat Handrails + 99 
Garden Sprayer Dresses Blacktop + 105 
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Inner Tube Protects Plane Blade + 127 
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PS readers 
talk back 


Long-Time Inventor Still Trying 

Your article “How to Cash In on Your In- 
vention” [Oct.] makes nice reading for those 
who have never tried to sell a patent or idea, 
However, for those of us who have thrashed 
about in the straitjacket_for some 80 or 40 
years trying to bring forth new and better 
things for people, it will probably appear un- 
realistic. 

‘Who could possibly be interested in elimi- 
nating blow-by in the internal-combustion en- 


gine if it would require a departure from the 
engine design that was good enough for grand- 
pa? What politician would listen to a plan for 
rapid transit that would transport 2% times as 
many pasengers per unit? 

Howanp B, Peansox, Burlingame, Calif. 


Trunk and Hood—Same Size? 


The rear end of practically all cars [The '64 
Look,” Oct.] is much too long. Many of them 
need casters underneath to keep them from 
scraping on a hill or a ditch or going up a 
driveway. I think the rear end should be 
shortened 12 to 20 inches. The average front 
end, or hood, would make just the right 
size’ back end,’ or trunk. When are we going 
to get functional, practical cars with beauty? 

Mavnice Noaman, S. Pasadena, Calif. 


‘Somebody Slipping? 

I disagree with swimmer K. R. Bowers [“PS 
Readers Talk Back,” Aug.]. For short dis- 
tances, such as the record held by Weismuller, 
a well-done flip turn can cut off as much as 
a half-second from the time. For longer dis- 
tances, an open turn is less tiring and thus 
more practical. 

As for the “faster and narrower kick” used 
in the breast stroke, it is used for only one 


CONTINUED 


Everybody out of the rut. 


Buick Motor Division 


Our happiest problem for '64 was: how to beat a winner? According to thousands of 
owners, the 1963 models just about had it made in all departments, But—when your 
name is Buick—you just don't rest on your laurels. You keep pushing to make a great 
car greater. So. . . the '64 Buicks are new—but new. New engines, V-6 or V-8 (you'll 
like their new gas economy), new, smoother, extra-cost option, Super Turbine Trans- 
missions (and who, but Buick, would build in an altitude compensator?). Youngest 
looking Fisher Bodies in town! Visit a showroom, sit in any one of the new Buicks, 
and practice this short easy line: “My Buick.” Sounds good, doesn't it? 


above all, they*re BUICKS! 


the °G14 Buicks are here? 


F.E.DORAN 
reports: 


Some make more, 


1050 


gross in single 


MONTH 


in my own business ( 


Start your own business! 


* Here’s YOUR chance to start a money-making, 
year ‘round business of your own and make the suc- 
‘cess you've dreamed about. 

G. R. Adcock took in $102 in one day. O. W. Hare 
landed a $750 hotel job. J. S. Corbit grossed $379.50 
his first month. Homes, hotels, offices, clubs, offer 
you big profit possibilities. Auto upholstering also. 

NO SHOP NECESSARY « You clean upholstered fur- 
niture with efficient PORTABLE ELECTRIC DE- 
‘TERGER on customers’ premises. No hai 
high rente; you operate from your home, Supplice 
cost little; what you take in is mostly profit. 

If you want to be your own boss—free from lay- 
offs, we will help you to start and work with you 
for your success. 

OURS IS NOT A LEASE ARRANGEMENT + You are 
free to operate in an independent manner. You sign 
no contract. You own the deterger outright and are 
always your own boxs...and every dollar you take in 

yours to keep...you pay no fees, or dues, or royal- 
ties to anyone. And you take no risk. Your deterger 
is fully guaranteed and enough supplies come with 
it to return far more than your investment. Man’ 
earn the cost of the deterger in a week or two. It 
costs nothing to get the details... write TODAY. 


MAIL COUPON TODAY FOR FREE BOOK 


| Von scurapir ro. co. 
[wine in Wiecencin 
| Without obligation rush your FREE booklet sbout how 
| Henn siart py oun ferent nt princi 
foning busines, 
1 
I 
| 
1 


Nome. 


Address. 
City. Zone — State. 


MEN, EARN $6.44 HR 


INVESTIGATE ACCIDENTS 


Car furnished. sh 
Business expenses 
paid. Pick own job 
location. Work part-time 
or full-time. NO selling. 
NO previous experi 
needed. Only average 
education required. 
Write today for 
FREE information. 


SCHOOLS ps-12 F 
6801 Hillcrest, Dallas 's, Texas 
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PS readers talk back continues 


reason: more propulsion. He should try two 
kicks and sce the difference in power. With a 
“whip” kick, up to 25 percent more power 
can be obtained. 

Bowers’ theory that the crawl kick is used 
only for leg buoyancy doesn’t hold water. 
Although a good swimmer will have a very 
cfficient arm pull, there's bound to be some 
slippage due to water not being compressible: 
thus his arm would emerge behind where it 
was placed in the water. The swimmer ob- 
served must be a very powerful kicker for his 
arm to emerge at the spot where it was put in. 

R. E. Exsten, Coronado, Ca 


. . . Mr, Bowers may be up on improved 
swimming techniques, but he has no knowl 
edge of hydromechanical efficiency. Elucida- 
tion of his statement, “If the legs were pushing 
the hand would appear beyond where it went 
in,” surely would insult the intelligence. 

I would be more than just pleased if my 
outboard propeller were even somewhere near- 
ly as efficient as Bowers apparently thinks a 
swimmer’s hand is. 

A 


H. Burron, Portland, Ore, 


Calming Neglected Cycle Fans 


lad to see that someone is 
motorcycles, [“PS Tests H-D's Spirited New 
Sprint,” Oct.]. It's about time you realized 
the number of cycle fans and how much they 
appreciate hearing the latest. 

Davip Gusrorsoy, Hallock, Minn, 


= « Zero to 60 in 4.5 seconds on a Sprint? 
Your test driver must have had a gale wind 

pushing from behind! 
Geonce Rocens, Los Angeles. 


Comments author Erik H. Arctander: “Oops, 
the 4.5-second average was for 0-40 runs in 
first and second gear, not 0-60. Valve float 
prevents the Sprint "from reaching 60 in 
second gear. 


More Home-Workshop Suggestions 

I enjoyed your big ideas in shops [“25 Pages 
of Big Ideas for Improving Your Shop and 
Home,” Sept.]. I noticed one plan was very 


PS readers talk back continues 


close to mine—the empty room, where the floor 
remains clear and clean. Mine has two walls 
of full-width sliding door panels. The room 
never looks messy and can be used as a multi- 
purpose room without anyone knowing it's a 
workshop. 

Larry Tucker, Cincinnati, Ohio. 


... Many fine and practical ideas came out 
of the shop floor plans, A great deal of ex- 
perience must lie behind each of these devel- 
opments. I have just one question. How were 
these layouts kept so immaculate? Not one of 
the shops mentioned a shop vacuum cleaner. 

Ross J. Kentson, Tacoma, Wash. 


Maybe we took it for granted everyone had 
already built one from the plans in Jan. '61 PS. 


Old Project Blooms into Workable Model 


Here's proof that many of your ideas and 
plans are easily followed, and not for- 
gotten [“Rotary-Valve 
Steam Engine,” Dec. 

"61). A few slight al- 


terations were made on 
the engine itself: ex- 
haust manifold split be- 
tween cylinders and a 
modified crankshaft. In 
addition, L have adapted 
a very effective boiler. 
The machine performs real well and has spent 
lots of time driving model apparatus. 

Raten Wacxen, Butler, Pa. 


Can You Top This? 

In response to Mr. Yezzi [“PS Readers Talk 
Back,” Oct.], I finally replaced my original 
battery at 92,000 miles in my ‘59 Ford 300. 
Also had the radiator worked over. First set 
of tires went 46,000 miles. Went 68,000 miles 
‘on a set of points. The original brake lining 
iy still in excellent order at 97,000 miles. Lest 
you think I baby the car, I've put over 24,000 
miles on it since the first of this year—not all 
on paved roads, either. 

Rey. C. E. Wicnenx, Wilson Creek, Wash. 


. My '55 Olds went 85,000 miles with the 
original battery. I attribute this to a set of new 
points and a condenser every fa 

letting the water get too low in the battery. 
‘Cuantes Bonves, Indianapolis, Ind. 


Help Wanted Section 
Thave a 55 Plymouth I keep in good shape 
and check regularly. Lately when I try to 
put the car in reverse it stops the engine as 
if I had hit a tree. Then it takes 10 minutes 
to get it going in either direction. The garage- 
conrinueD 


. Also, never | 


Test your 
automotive 1.0. 


Do you know what this automotive part is, and its 
value to car owners? 


What does this symbol stand for? 


Pictured at top is a limited-slip differential that 
provides traction to both rear wheels and helps 
eliminate the problem of useless wheel spin in mud 
or snow. The life preserver, bottom, is the symbol 
of Quaker State Motor Oil—because it guards 
engine life best. Made from 
100% pure Pennsylvania 
Grade Crude Oil, Quaker 
State gives every car longer- 
lasting lubrication, top pro- 
tection, mile after mile. 
Insist on Quaker State— 
the best engine life preserver. 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 


MISS THE BARBER TODAY? 
AMAZING AUTOMATIC 


HAIRCUTTER 


U.S. Pat. No. 2,716,809) 


TSA $3.95 


+ Marvelous haircutting and, trimming invention 
give utomati nal looking. 


without mirror, and ust glide over your chidren's 
aguick and 
‘siuPLe As co 

Roleut is amon 

futter on tiny blastic 

fearsno dangerous eaposed eda 

Cutter over Sour hele silent: precisely and. accu: 

‘comb pick up the cut edges 

family, Complete instructions in 

its price with two ha 


‘your barber?” Send $3.95 
trial offer, Satisfaction guaranteed or money refund 


John Surrey Ltd. 


Dept. C-96 


West Hempst 


§ 


ENGINEERING 
SCIENCE 


B.S. DEGREE 
IN 36 MOS. 


| Pease send tre Jon on seeded Bf Decree prosramt | 


frags saat! Papascng 

Acar ageineFfMtcte Pacoreng | 
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men can’t find out what the trouble is. 
anyone help? 


Can 


H, J. Aratstronc, Fulton, N.Y. 


The hest mileage I can get with my '62 
Chevy I Nova 400 sport coupe with, si 
oylinder engine is 16-17 mpg. 1 got this 
mileage with my °56 eight-cylinder station 
wagon. Anybody else had this complaint, and 
found a solution? 

Ww. W. 


Ketty, Los Angeles. 


The Mysterious Thaler 

Just got this picture of the Maria Theresa 
thaler [“Deadly Gadgets of the OSS,” July]. 
In 1943, I could have had a bag of these coins 
which were loose in Arabia by the thousands. 
I was told at that time that King Saud was 


paid lease money in this form and employed 
trusted servants. to bounce the coins indi- 
vidually on hardwood tables to determine their 
silver content. 

The coin is larger than a 25-cent piece, the 
size OSS Research Director Stanley P. Lovell 
ns; it’s larger than a half-dollar, This one 
ms to have been minted in San Francisco 
and the date is 1780, not 1870. 

Pavt F, McGrs 


Head Spinning Over Stereo? 


You have finally done what I have been 
hoping somebody would do for a long time— 


ey, Tucson. 


made a_ practi comparison of component 
parts [“The Low-Down on Stereo F 
Sept.]. My next major hi-fi stereo pure 


will be based on information gleaned. from 
your article. 


Dn. Kodi 


Don Fennen, , Alaska. 


. The hi-fi stereo article really hit the spot 
for an old coot with only one fairly good ear. 
Can a tuner be added to the $125 assembly to 
bring in stereo FM and AM? 

Joun W. Morton, San Rafael, Calif. 


A tuner can be added quite easily to the 
$125 system. We have not conducted com- 
parison tests on tuners and so we cannot make 
a recommendation at this time. 


LOOKING FOR EXTRA COMFORT AND LONGER WEAR? 


TLY-TEST sarety sooes 
wih NEOPRENE SOLES! 


You'll get extra-long wear...more miles to the pair 
with Hy-Test Safety Shoes. New refined steel box 
toes, leather vamp linings and sweat-resistant 
leather insoles keep you stepping easy. And the 
Chain-Link crepe soles and heels of microcellu- 

lar DuPont Neoprene are feather-light yet tough 
—resist oil, grease, chemicals and cold-weather crack- 


style ; 
NO Hain ing. Cellular Neoprene soles help reduce fatigue 
Pied because of their light weight, lasting resilience and 


flexibility . . . give you a sturdy base of comfort. 


When you buy shoes, look for Hy-Test Safety Shoes with Neoprene soles. 


NEW CREI SPECIAL PROGRAM 
IN BASIC ELECTRONICS 


‘A new home study program prepared specifically for 


‘men 
desire a knowledge lectronics for their fleld. 
Now you can learn the electronics you need through 
industry-recognized CRE! training—previously avall- 
able only to men actually working in electroni 

‘study at home a program offered by one of the 
leading technical institutions developed with help 
of leading engineers, scientists, Includes preparation 
for FCC Commercial License, 


‘ ‘ : 
wari dae oR Oe eee “ee faa) i 
Now, every active outdoorsman can Oo le ee 


-————— ———— ey 


‘The Capitol Radio Engineering Institute 

|, Founded 1927, Accredited Member of the 
National Home Study Council 

3224 Sixteenth St., N.W., Washington 10, D.C. 


Please send me FREE book describing new CREI Special Program 
Basie Electronics. | have a high schoo! education. 


Keep Warm Even in Arctic Weather! 
hires” FLITE PANTS 


Made for USAF, cost Govt. $19 pre «+. 


Zone __ State 


Type of present work 1 
vera 


er | 
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At desk adorned with models 
of moon capsule and rocket, 
Dr. von Braun works to mak 
outer-space travel come true. 
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Dr. Wernher von Braun Tells 


What It Takes to 
Survive in Space 


used in Mercury spececraft 


What equipment and supplies does 
Osan asircnesl need 05. surtion le 
outer space? 


Besides food and drink, he needs: 

'@ A pressurized spacecraft cabin, with 
means for replenishing oxygen, removing 
carbon dioxide and odor, and controlling 
temperature and humidity 

© A contour seat, for the high accelera- 
tions and decelerations encountered during 
launch, mid-course maneuvers, and reentry. 

© A pressure suit, as protection in case 
of cabin-pressure loss, and as mandatory 
equipment if the mission ever requires the 
astronaut to go outside his spacecraft. 
anitary accommodations in accord- 
with the duration of the mission. 
© Some radiation protection, dependent 


an 
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on the length of the mission and the flight 
profile. For example, an extended stay in 
the Van Allen Belts, or a long interplane- 
tary voyage, demands more radiation protec- 
tion than a low-altitude earth-orbit flight, 
which can be recalled at short notice in 
case of a dangerously powerful solar flare. 
For very long outer-space flights, a de- 
gree of bodil y is also likely to 
be necessary. Some equipment for physical 
exercise—possibly of the familiar coil-spring 
kind—may prove indispensable, too. 
Among space medical men, opinions still 
vary as to whether the zero-gravity condi- 
tion, always prevailing during the un- 
powered stretches of a space voyage, will 
turn out to be acceptable for extended peri- 
ods. Some believe the astronauts will need 
an “artificial G environment” in such cases. 
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Dr. Wernher von Braun continues 


One scheme would provide a separate “re- 
conditioning capsule” attached by a cable 
to the ship's main body, and slowly spin- 
ning around it; in this capsule, centrifugal 
force would then simulate gravity. 


Q Beyond what altitude is it necessary 
to provide an artificial cabin atmos- 
phere for spacemen? 


A The average person needs some life- 
support equipment above about three miles. 
At this altitude, along with the decreased 
total atmospheric pressure, the partial pres- 
sure of the air's oxygen has sunk so low 
that the lungs cannot absorb enough of it. 
Hypoxia, or oxygen deficiency in the blood, 
results. Breathing pure oxygen (at the 
same reduced total atmospheric pressure) 
raises the oxygen partial pressure, and pro- 
vides a ready remedy. 

At an altitude of 4% miles, the unpro- 
tected human body faces another difficulty. 
By now, atmospheric pressure has dropped 
to a point where the nitrogen dissolved in 
our blood starts bubbling out. The physics 
of this is identical with what happens when 
we open, and thus depressurize, a warm 
Coke bottle. The effects, however, are de- 
cidedly more severe. Some nitrogen bub- 
bles, as the pulsating blood stream washes 
them through the body, may get trapped in 
corners such as elbow and knee joints. As 
the ambient pressure keeps falling, the 
trapped bubbles expand further and’ may 
block off an artery. This causes painful 
aeroembolism, better known as the “bends.” 
Thus, beyond a limit of 4% miles or so, 
pressure cabins or pressure suits (at least, 
partial-pressure suits), or both, must be 
provided. 

Ten miles up is another biological mile- 
stone. By now the atmospheric pressure 
has become as little as the combined par- 
tial pressures of water vapor and carbon 
dioxide, two substances always present in 
our lungs. No matter how much pure oxy- 
gen we try to breathe, the air sacs of the 
lungs are now completely filled with this 
mixture of water vapor and carbon dioxide, 
and no oxygen can enter the blood stream. 
This condition is called anoxia. 

Just a little higher up, the unprotected, 
tortured body would virtually boil over. 
At an altitude of 12 miles or so the air is 
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Dr. Wernher von Braun contues 


so thin that the boiling point of our body 
fluid drops to around 100 degrees F., which 
is about our body temperature. Bubbles 
now form wherever body fluids are openly 
exposed on surface areas of the body, such 
as the mucous linings of the mouth and eyes. 

While all these milestones of increasing 
biological hazards had tremendous pr: 
significance in . their importance 
actually quite limited. A 
spacecraft’s life-support system must be 
designed for an extended stay in completely 
airless outer space, anyway. In less than 
one minute a manned rocket clears the low- 
er atmosphere, so there is not much chance 
to take advantag 
conditions prevailing there. 
not matter too much to the designer wheth- 
er his craft is five or 50,000 miles high. He 
has to provide adequate life support for the 
most demanding condition, a perfect v: 
um outside, 


Q What kinds of life-support systems 
are there? 


A. We must distinguish between three dif- 
ferent types of systems: 
a crossbreed called semiclosed. 

‘An open system simply delivers fresh air 
or oxygen to a breathing mask, and vents 
exhaled air overboard. It makes no attempt 
to retain and recirculate the unused oxy- 
gen—or the 79 percent nitrogen in exhaled 
walung is an example of an 
upport system, using air. ‘The 
mask system in unpressurized air- 
is an open system using pure oxygen. 
A closed life-support system attempts to 

te in capsule form the complete 
lous “ecological system” that nature 
operates on earth: The carbon dioxide that 
man and beast exhale is absorbed by plants 
and helps them grow and develop through 
an intricate process called photosynthesis— 
the fundamental process of life on earth. 
Light energy from the sun converts the 
carbon dioxide into plant-building carbo- 
hydrates, while oxygen is released into the 
air. Men and animals breathe this oxygen, 
and eat the plants and the fruits they b 
while their body s fertilize the soil 
on which the plants grow. 


Very promising attempts have been made | 
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| used in manned interp! 


Dr. Wernher von Braun. coxrmueo 


to duplicate nature’s grand scheme in the 
laboratory. Most experimenters use certain 
strains of algae as the plants for the eco- 
logical cycle. 

Obviously the advantage of the open 
life-support system lies in its simpli 
But it is very wasteful, and the weight of 
the air or unused oxygen vented overboard 
becomes prohibitive for space-flight mis- 
sions of more than a few hours. 

The closed system on the other hand is 
complicated and relatively heavy. But it 
is ideally suited for long operating periods, 
because it puts the sun to work to enable 
us to reclaim virtually all of the wastes. 
We can expect such closed systems to be 
etary expeditions, 
and at a permanent base on the moon. 

For the Mercury spacecraft’s flights, of 
up to a day and a half, a semiclosed sys- 
tem using a pure-oxygen atmosphere was 
selected, This system is best explained with 
the help of my sketch (which I made from 
a description published by the maker, 
The Garrett Corporation of Los Angeles). 


How Mercury life-support system works 


As shown, there are two almost inde- 
pendent recirculation cycles—for the pres- 
surized cabin and the pressurized space 
suit. Water-cooled heat exchangers, in- 
serted in both cycles, dissipate the heat 
generated by the astronaut himself and by 
all the electrical gear. A supply of oxygen— 
carried in gaseous form at 7,500-pound 
pressure—replenishes the suit cycle with 
fresh oxygen, to the same extent that an 
absorber removes exhaled carbon dioxide. 

This system proved entirely adequate for 
the limited duration of the Mercury flight 
missions. Many medical experts believe, 
however, that for flights of much longer 
duration it will be necessary to replace the 
semiclosed oxygen system with a semiclosed 
air system—that is, a system where the 
oxygen is diluted with nitrogen or other 
inert gases. According to Soviet reports, 
the man-carrying Vostok spacecraft all used 
semiclosed air systems. an 
Dr. von Braun will consider answering ques- 
tions from readers of PoruLan Science in the 
magazine, but he cannot undertake to answer 
each one by mail. Letters to him should be 


addressed in care of Porvian Sctence, 355 
Lexington Ave., New York, N.Y, 10017. 
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Science newsfront 


A monthly report: What's going on in science and why it’s 


BY WALLACE CLOUD 


important to you 


Brainwashed missiles 

Has the U.S. “invested billions of dollars 
in a ‘Maginot Line’ of Atlas, Titan, and 
Minuteman missiles that could be rendered 
useless” by an “electromagnetic pulse phe- 
nomenon” in the event of Soviet nuclear 
attack? Allegedly, the underground mis- 
siles would not be destroyed, but their 
electronic systems would be paralyzed. 

This specter has been raised by a series 
of articles in a space-industry magazine, 
Missiles and Rockets, which purport to re- 
veal classified testimony before a Senate 
committee. Apprehension over the electro- 
magnetic effect is said to be a reason for 
opposition to the U.S.-Soviet test-ban 
treaty by Gen. Thomas S. Power, chief of 
the Strategic Air Command. 

According to Missiles and Rockets, “the 
possible effect of the burst of electromag- 
netic energy from an exploding high-yield 
weapon is . . . similar to what happens 
when lightning strikes a radio, It is be- 
lieved to be capable of fusing wires, burn- 
ing out circuits, and causing other exten- 

” Target and guidance 


might also be erased. 

The range over which such damage 
could occur is presumed to be more than 
120 miles from ground zero. It’s claimed 
that a low-yield bomb test in Nevada (less 
than 20 kilotons) “popped circuit breakers 
on power lines more than 100 miles away in 
California.” The electromagnetic pulse 
would not affect Polaris missiles in sub- 
marines or nuclear bombs in aircraft far 
from U.S, shores. 

The magazine has refused to reveal the 
source of much of its information, but 
quotes supporting statements from scien- 
tists connected with General Electric, Law- 
rence Radiation Laboratory, and Stanford 
University. 

If this exposé is accurate, our “second- 
strike deterrent posture” may be seriously 
impaired, since our underground missiles 
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can conceivably be immobilized if the 
Russians ever deliver a first strike. On the 
other hand. 


it is logical to wonder if we 
make the blunder of digging 
all those silos without being sure the mis- 
siles sites were “hardened” against all pos- 
sible nuclear effects. The charges seem to 
strengthen the case for more roving Polaris 
submarines and manned aircraft capable of 
delivering nuclear bombs. 


SPACE TECHNOLOGY 


Seeing the invisible flame 

The flame of pure hydrogen burning in 
air is so colorless and transparent, and the 
gas can ignite so easily, that anyone work- 
ing with hydrogen could walk into the 
flame and be fatally burned without warn- 
ing. When space boosters use liquid hy- 
drogen for fuel, both liquid hydrogen and 
liquid oxygen will have to be handled on 
the pad—a horrifying combination. 

Doing something about it has been one 


of the objectives of General Dynamics/ 
CONTINUED 


Gesoline in beick form burns quietly in a dem- 
onstration at Southwest Research Institute, San 
Tex., where experiments to develop a 


satisfactory method of sol one gas are under 
way. The bricks stacked in the background are 
made of a ngelike material that holds the 
gasoline in microscopic leakproof cavities. They 
are about 96 percent gasoline. A possible use 
is in air-dropping fuel supplies to troops—the 
cushionlike bri we safer to drop than tanks 
or cans. The liquid gasoline can be recovered 
by squeezing the bricks. 
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rogram. Outstan 


| Science newsfront coninues 


Astronautics, builder of the Centaur, the 
first rocket to use liquid hydrogen. GD/A 
engineers have come up with a system 
that allows surveillance of launching sites 
and hydrogen-fueled rockets in flight. 

The method is simple and ingenious. 
Take a television camera and put a filter- 
ing lens system on it to transmit infrared 
waves but not visible light. Now you can 
see the heat from the invisible flame, but 
not its surroundings. So an ordinary TV 
camera is mounted beside the infrared 
camera, covering the same area. Electron- 
ically, the images from the two cameras 
are superimposed on one television screen 
—where the hydrogen flame now looks like 
any other flame. 
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et fu 
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A prize for mixed-up science 


The giant nerve cell of the squid w 
subject of research for which two British 
scientists and an Australian will share a 
Nobel Prize this month—a fact that might 
be contemplated by congressmen too quick 
to ridicule far-out-sounding basic research. 
Good scientists are not necessarily screw- 
balls, but they know that odd things may 
turn out to be important. 

Another example of the crazy mixed-up 
science we have today is that the Nobel 
award in “physiology or medicine” has been 
going to biophysicists in recent years—men 
who can apply the physicist’ 
biological problems. Of the recipients this 
year, one, Sir John Carew Eccles of Aus- 
| tralia, is a neurophysiologist. But the back- 

grounds of the others are a bit strange: In 
| World War I, Dr. A. F. Huxley worked on 
the mathematics of antiaircraft gunnery, 
while Dr. Alan L. Hodgkin developed radar 
| apparatus. The strength of these men lay in 


Science newsfront continues 


their ability to apply mathematical and 
electronics techniques to the study of signal 
transmission in nerve cells, 

To get back to the squid: Some of its 
nerve cells are among the largest in the ani- 
mal kingdom (1/50-inch in diameter), a 
convenience when it comes to inserting tiny 
electrodes to measure electrical events that 
take place when a nerve cell “fires.” Drs. 
Huxley and Hodgkin found out that the 
basic mechanism that boosts an impulse 
along the nerve is the surging of sodium 
1 potassium  ions—electrically charged 
fragments of molecules—back and forth 
through the outer membrane of the cell. 
Dr. Eccles independently extended their 
findings to the transmission of signals across 
junctions between nerve cells, using micro- 
electrodes inserted into the spinal cords of 
anesthetized ince there’s a funda- 
mental similarity between all nerve cells, 
both sets of research resulted in mathemati- 
cal descriptions that contribute to a better 
scientific understanding of the human brain 
and nervous system. 


Future of Nimbus in doubt 

An urticle on weather satellites in Pop- 
vLAR Science last month [“The Weather 
Eye That Never Blinks”] hailed the forth- 
coming Nimbus satellite as the more ad- 
vanced successor to the highly successful 


Tiros series. The U.S. Weather Bureau has 
withdrawn funds earmarked for use in 
NASA’s Nimbus program, primarily _be- 


cause of the relatively short expected life- 
time of Nimbus (less than a year). So 
Nimbus is not likely to become operational, 
although NASA still plans to launch two or 
three Nimbus spacecraft for experimental 
purpose 


Dilemma. PS Editor Bob Crossley, returning 
from the West Coast, reports that the Air Force 
research pilot school at Edwards AF Base had 
to cut back requirements for new Dyna-Soar 
space-pilot trainees. After figuring out what 
<hils and experience were desirable, 

officers realized anyone who cou 
requirements would haye to be at le 
years old. They're looking for men about 10 
years younger than that. 
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Detroit report 


By Alex Markovich 


A flurry of fastbacks 

Fastback styling promises to become a 
bigger craze in Detroit than even the 
ubiquitous Thunderbird roof. 

Chrysler will introduce a fastback sedan 
with Valiant chassis within a few months to 
compete with the 1964% Falcon fastbacks. 

‘Also coming is a new Corvair Monza—a 
two-seater with a 90- or 95-inch wheelbase. 

And American Motors and General Mo- 
tors are preparing fastback designs for 1965. 


ler and hotter 

talk around Daytona Beach, where 
our editor, Bob Crossley, had gone to watch 
met Calientes buzz around Bill 
mile turnpike to determine 


at 100 m.p.h. 
urs and how the: 


NASCAR, 
the engine limit for its 
from 1963's 427.2 cu. in 
fall cut the wheelbase n 
inches to 114. By coincidence, this is just 
short enough to permit such whirlwinds as 
the Tempest GTO [PS, Nov. 1963], the new 
Chevelle (Smokey Yunick, who stuck with 
Chevrolet despite a famine of engines and 
parts, is rumored to be tinkering with a 
couple of Chevelles), and the Comet to run 


y reduced 
dD mal 
to 396.5, 


this 
um from 116 


with their big brothers. In fact, some of 
the big brothers may not run, As Fran 
Hemandez, Mercury's manager of perform- 
ance and evaluation, explained to us, “Why 
put a 396-inch engine in a 3,600-pound 
Marauder when you can put it in a 2,800- 
pound Comet?” 

Ford, rumored to feel the same, may 
show up at Daytona next February with a 
390. incher ina Fairlane instead of the 


will retain the old 
ngine size limit and 116-inch 
wheelbase minimum. 

By Oct. 29, three of the Comets clicked 
off their 100,000th mile at an average of 
around 108 m.p.h. A fifth, hopped up a bit 
more and driven flat-out by Iggy Katona 
and Jack Shanklin, set new world’s records 
for a Class C car (3,000-5,000 cc.) for both 
500 and 1,000 miles the day we were 
there: 131.697 and $847 m.p.h. It later 
averaged 124.421 for 10,000 miles. 


Next year’s Fords 

The number of Pontiacs undergoing tests 
at Ford Research is far greater than that 
of any other competing car, one Ford 
engineer reports, Ford, jealous of Pontiac’s 
sales success with wide-track chassis, racing 
image, and crisp styling, is expected to 
introduce its version of this winning com- 
ation in its 1965 models. 

Fords and Mercurys will sport a new 
wide-track frame with torque-box construc- 
tion and channel side rails—GM calls it a 
perimeter-type frame. It's lighter, cheaper, 
allows more interior room. Look also for 
four-wheel coil springing on some 1965 
Ford models. 


Stretched body panels save $$$ 
Detroit is sizing up a new way of making 
body panels—the stretch-press method de- 


veloped by Wallace Expanding Machines of 
Fi 


Indianapolis. Flat sheets of metal are rolled 
and welded into open-end cylinders. Four 
dies inside the cylinder expand to form 


four panels simultaneously. Then the panels 
are separated by a four-way splitter. Ad- 
vantages: a saving in manpower and re- 
duction of waste material. 

British Motor Corp. has been using the 
method to make door panels for the MG 
Sports Sedan and related cars. Savings 
amount to as much as 50 cents a door. 


Depa 


Fat, rectangular blank Welded cylinder 
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Panels shaped Panels separated 


FREES 

STICKING CHOKES 
Simply squirt on both ends 
of choke valve shaft, then 
remove the chok a 
flood vacuum cylinder w! 
the engine runs. it's fastt 


CLEANS 
CARBURETOR LINKAGE 
Dirty, oily linkage can badly 
foul Up carburetor perform- 

Now you can clean it 
sconds! 


LOOSENS MANIFOLD 
HEAT CONTROLS 


AT LEADING 
AUTO SUPPLY STORES 


so ELECTRONICS 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT 8. VALPARAISO, INDIANA 


' 

Thee CATALOG NO. 640} 
Latayette, “World's HiFi & | 
Electronics Shopping Center,” H 

' 


422 Gives You More in ‘64! 
% Giant feore Sterne WEF] ©, More Tose 
si Pages fy Hastie oh 
LAFAYETTE Radio ELECTRONICS; 


OPERATE Send me the FREE 1964 Lafayette Catalog 640 | 
Name 


THE ONE REALLY RUGGED 


serie BB PISTOL! 


Compare the Crosman 

1-300 with other Spring 

Air BB pistols. None has 

‘the Big Gun styling, weight and 

balance of this accurate, durable 

performer. 

Check these quality features: 
xclusive slide-action cocking 
igh and Low power; a 23 shot 

repeater 
See the Y= 7 2 
Tae desir. 
nd yout bay tt 


Getting Ahead .,o. secs rv 


A monthly column to help you prepare yourself for a better job 


Lovejoy’s Vocational School Guide 
($2.95 paperbound, Simon and Schus- 
ter, NYC) is now available in a second 
edition, The 174-page handbook lists 
1,059 private trade and technical 


Is there a doctor in the house? There 
may not be if the ratio of doctors to the 
general population doesn’t improve. For 
the past 20 years the ratio has stood at 
about 133 physicians per 100,000 per- 
sons in the U.S. Trouble is, the popula- 
tion is now growing by leaps and 


What are college graduates doing 
two years after graduation? Here's 
what the National Science Foundation 
found after querying 41,000 graduates 
of 1,200 colleges: 

@ More than a third had attended 
graduate or professional school. 

@ About three-fourths were working, 


“Where can I take a correspondence 
course in commercial photographic-re- 
production techniques?”—R.R.O., Phoe- 
nix, Aris. 


These schools, accredited by the National 
Home Study Council, may help: 

School of Modern Photography, 721 
Broadway, NYC 3. 

American School of Photography, 835 
Diversey Parkway, Chicago 14. 

New York Institute of Photography, 10 
West 33 St, NYC 1. 


“Pd like to become a forester. What 
training is required? What high-school 
subjects should I take?”—R.H., Denver. 

A bachelor's degree in forestry is usually 
the minimum educational requirement. The 
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schools; 1,286 schools specializing in 
training for white-collar jobs; 363 
schools for decorative arts; 98 for the 
performing arts; 2,803 for medical and 
health services; and many others. 


bounds while the number of doctors 
graduating from the country’s medical 
schools stays constant, A group of con- 
sultants working under the Surgeon 
General foresees a critical shortage in 
the next decade. One remedy; Add at 
least 21 new medical schools. 


80 percent of these in jobs classed as 
“professional.” Most jobs were related 
to the college major. 

© Sixty percent felt that they made 
considerable use of their special fields 
of study in their work. 

@ Forty-three percent felt they need- 
ed a specialized degree to get a job. 


Society of American Foresters accredits 28 
colleges and universities in the field. Among 
them: Colorado State College, University of 
California, University of Maine. The best 
high-school preparation would be a broad 
academic program with as much English, 
math, and science as you can get. 


“How does a person get started in 
auctioneering?”—J.A.C., Dubuque, 
Towa. 


Most auctioneers learn their trade on the 
job. They start as clerks or assistants and 
work their way up. However, some schools 
do offer training. You might investigate: 

Fort Smith Auction School, Fort Smith, 
Ark. (two-week course). 

Reppert’s School of Auctioneering, Deca- 
tur, Ind. (three-week course). 


‘CONTINUED 


FOREIGN CAR 


sold in America. 


Covers every model 
right up to 1963! 


MOS" foreign cars are easy to 
fix—IF you know exactly 
what you're doing! Engines, car- 
buretors, transmissions, and 


other vital parts are often very 


different from American makes. 

With the brand-new GLENN’ 
FOREIGN CAR REPAIR MAN- 
UAL, you will never have to work 
in the dark...never risk the 
costly damage a wrong guess can 
Tead to. You will know exactly 
what to look for and what to do. 


Thousands of Pictures 
Evory Step Simplified 


‘This big, 1024 page book is filled 
with thous: de 
tailed drawings 
and exploded Views of all’ mechan: 
{cal parts. 
Everything you read in this book 
id with clear, how-to-do- 


mechanic or just 

Here is what this book shows you: 
The design, work- 

ind specifications 


spect, cl 
it, Every part of the car 


SPECIAL FEATURE: 
Complete factory- 
approved racing modi- 
fications for mi 
sports-car models. 


Watch This Book Pay For Itself! 


GLENN'S FOREIGN CAR REPAIR 
MANUAL is the kind of book that 
pays for itself many times over. If 
you own a foreign car, it will show 
you how to perform repairs and ad- 
justments yourself ~ and save labor 
costs. If you are a professional 
mechanic, it will help you to work 
‘on many cars you were not qualified 
to handle before ...and get into the 
growing, profitable field of foreign- 
car repair. 


Seven-Day Free Trial 
We are so sure you'll find this book 
4 gold mine of information that we 
will gladly let you ex 
for seven days. At th 


GLENN'S FOREIGN 
CAR REPAIR MANUAL 
fs published by Chilton 
Books, publisher of the 
famous GLENN'S NEW 
AUTO REPAIR MANUAL. 
Write to Chilton Books, 
Dept. Ps-123, 525 Locust 
Street, Philadelphia 6, Pa. 
Wherever books are sold, 
or use convenient coupon. 


THESE IMPORTANT FEATURES: 
+ Engine design difference 


Fuel Injecto 
* Lucas, Bosch, and Marelli elec 


+ Complete tabl 
tions, all mod 

* Wiring diagrams of all models 
+ Exploded views, all vital parts 
* Detailed troubleshooting charts 
*Flat-rate time schedules in 
hours and tenths of an hour 

+ All specifications in meters and 
Inches . . . PLUS MANY MORE! 


of specifica 


Alfa. Datsun Metropolitan Sabr 
Romeo Flat M.G. Sime 
Austin” Ford Mortis, Si 
‘Austin- (Foreign) Magne! m 
Healy Hillman” NSU Prinz Triumph 
BMW” Humber Opel Toyopet 
Borgward Jaguar’ Peugeot Vauxhall 
Citroen” Lancia Porsche 

DAF” Lloyd, Renault 


Daimler Mercedes Rover 
DKW Benz Saab 


SHILTON BOOKS, Dest, PS-123 
‘525 Locust St, Philadelphia 6, Pa 


"SEND NO MONEY" 
1 
I 


|All over the country, men are 
making money az applicators 
‘of Colorcrete— the beauty treat 
ment for old, drab, lime-worn 
masonry surfaces. Stucco, con- 
crete and the like can be trans- 
formed. in brief time and at 
relatively low cost into surfaces 
that gleam in colorful beauty. 
Golorerete is good for homes, 
001 


lic and com 
Range of 16 colors. 

Every community can support 
@ Colorcretor — and many 

{territories are still available. 


W. E, DUNN MANUFACTURING CO. 
572 Ottawa Avenue, Hoillend, Mich. 


NEWI FOR EVERY OUTDOOR use! ~* 


2-WAY WALKIE-TALKIES tin, 


oft <> ) 


IDEAL LAWNMOWER 


300 SHARPENER 


“Two-Way” Grinding Option means 


bigger profits for you! 


‘The Ideal sharpens any 


; 


Talons, every Job perfect 
ations. every Job perfect 
with no hand dling. Ruse 
Eedly' built, screw adjust 
nents can't slip, Ss hp. 
motor, 


The Fate-Root-Heath Co., Dept. PS-12, Plymouth, Ohio 
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| contai 
| derstand. What do they mean by ‘an 
| undergraduate degree in engineering’ 


| practice in industry of requiring certai 


Getting Ahead coninues 


Reisch American School of Auctioneering, 
14 Oak Dr., Mason City, Iowa (two-week 
course). 

Missouri Auction School, 1330 Linwood 
Blvd., Kansas City, Mo. (also offers home 


I would also recommend the pamphlet 
Auctioneer (35 cents, Chronicle Guidance 
Publications, Inc., Moravia, N.Y.). 


“An industrial firm wrote me a letter 
ing several phrases I didn’t un- 


and ‘our product-planning analysts gen- 
erally have devoted three to five years 
fo another related phase of the busi- 
ness’?”—L.G., Brooklyn, N.Y. 


An undergraduate engineering degree is 
the first college degree (bachelor of science 
in engineering). It is obtained after satis- 
factorily completing four or five years of 
college work. 

The second phrase refers to a common 


groups of technical and supervisory person- 
nel to have broad experience within the 
company, The product-planning people, for 
example, might be engineers already experi- 
enced in production, research, or design. 


“What are the chances of a corre 
spondence-school graduate in high- 
school subjects entering an accredited 
engineering college? Is there any spe- 
cial examination that could validate his 
grades?”—G.A.F., Hilo, Hawaii. 


Most engineering colleges require grad- 
uation from an accredited high school as a 
prerequisite for admission. Correspondence- 
school courses may not meet this re- 
quirement. However, you can get a General 
Equivalency Diploma (G.E.D.) to validate 
correspondence work by taking an examina- 
tion. Arrangements can be made through 
your local school system. 

I would point out, however, that you 
would also have to meet certain require- 
ments in mathematics, science, and English, 
as well as getting satisfactory grades in 
some standard exams like those given by 
the College Entrance Examination Board. 


“Pm interested in a career in aero- 
nautical engineering. What accredited 


Getting Ahead continues 


schools are there?” —B.H., Raleigh, N.C. 


For general information you might read: 
Aeronautical Engineering as a Career ($1, 
Institute for Research, 537 S. Dearborn, 
Chicago 5), or Aeronautical Engineers (45 
cents, Science Research Associates, 57 W. 
Grand Ave., Chic: 

There are about 30 aeronautical-engi- 
neering curriculums accredited by the En- 
gineers’ Council for Professional Develop- 
ment. Here are some of the schools listed: 

Polytechnic Institute of Brooklyn. 

Towa State University (Ames). 

University of Maryland (College Park). 

New York University (NYC). 

‘A and M College of Texas (College Sta- 
tion) 


“Where can I study marine biology?” 
—R.F., Hartsdale, N.Y. 


About 20 U.S. colleges offer majors in 
marine biology and fisheries, Here are a few: 
iversity of Connecticut (Storrs). 

sity of Miami, 
(Bloomington). 
econsin (Madison). 


“Where can I learn shoe repairing?” 
—L.J.C., Cleveland. 


Cou vailable in some public high 
schools and in private trade schools. Here 
are three: 

Illinois School of Shoe Rebuilding, 6455 
South Rhodes Ave., Chicago (13-week 
course) . 

Knott's Master Shoe Service, 314 South 
Mulberry, Muncie, Ind. (850-hour course). 

Tec Trade School, 221 Seventh 
Ave., Altoona, Pa, (65-week course) 


“What local schools offer training i 
display work?”—D.H.A., Clifton, N.J. 


Abbe Institute, School of Fine Arts, 170 
Fifth Ave., NYC (four-year course). 

Evening School of Art and Design, 1075 
Second Ave., NYC (for professionals) 

Traphagen School of Fashion, 1680 
Broadway, NYC. 


Send your questions on careers and technical 
training to: 
Getting Ahead Editor, Porttan Screxce 
355 Lexington Ave., NYC 10017. 
Not every question may be used. Questions 
cannot be answered by individual letters. 


BIG PRICE BREAKTHROUGH! 


Top Quality, Lightweight 
roRnRTABI 


TYPEWRITER 


with Big Machine Features 
Carrying case, goublt SPECIAL! 
with key included at ne 


+ Rugged all-metal construction % 

* Full size std. keyboard — 
takes | 

‘= 2-year parts warranty. 

‘* Weighs only 74 Ibs. Pay only $10 down 


Own this popular “Consul” fully guaranteed portable 
at a sensational $20 saving! Thousands sold coast to 
‘coast for much higher prices! Rated "bargain of the 
‘month” in leading consumer magazine! Don't confuse 
with cheap, tinny imports. This sleek, smooth-working 
beauty is the proud product of one of Euro 

famous precision manufacturers... design 
fincered with distinguished id Worle shit and 
Craftsmanship. 

Features light touch, uniform legibility to 
many office models. Makes clear, sharp carbons. 
size standard ribbon with automatic reverse, Easy-set 
‘margin stops. Erasing plate. Foldaway paper support. 
Paper bottom indicator. ¥ spacing for typing above of 
below regular line—ideal for school, chemistry, math 
etc, 90-day guarantee against defects plus 

warranty. Only $44.95 (incl. Fed. excise tax) plus 
for shipping anywhere in continental U.S, 2 
‘coupon now! 


Send full payment now and ra 
FREE 6-transistor radio complet 

with battery, earphone, lea 
case, Guaranteed. $8.95 value. 


field, NJ. PS: 

with FREE carry- 

ing case and 2-year warran 

I enclose full payment 
Of $46.45 ($44.95 & 
'$1,50 shipping). Send me 
G-transistor radio as 
FREE bonus. 


enclose down payment 
gf $11.50 ($10.00 & 
$1.50 shipping) will 
bay balance $11.65, 
month tor next 3 months, 


PS LIKES 'EM: 


New Books for Christmas 


The Picture History of Inventions 
By Umberto Eco & G. B. Zorzoli. Macmillan, $14.95. 


One of the best books available on inventions 
and the inventing process. The authors have 


skillfully combined more than 500 illustrations 
with an excellent chronicle of the scientific and 
technical achievements that have transformed 
the patterns of human life over the centuries, 
From cave dwellers to space pioneers, this is 
the story of men and their machines. 
Watchers of the Skies 
By Willy Ley. Viking, $7.50. 

‘This informal history of astronomy from 


Babylon to the Space Age proves that Dr. Ley, 

noted for his writings in the fill of ‘rocket 
and misiles, is just as capable a reporter when 
lealing with stars and planets. Of particular 
value are the background stories and asides 
that bring a touch of human interest to the 
lives of the great astronomers. 


Exploring the Secrets of Space 
By I. M. Levitt & Dandridge M. Cole. 
Prentice-Hall, $8.95- 
A concise handbook of space science—just 
enough astronomy, physics, and math to help 
any space pot lem (the mat! 


space engineer, 
major U.S. 


cet propulsion and it ig, A At the 
end there's a bok into t oo oe ding the 
controversial “Panama ‘Theory” strategic 
zones in space. 
All Creatures Great and Small 
By Daniel P. Mannix, McGraw-Hill, 85.95. 

When Mr. Mannix was a small boy he 
opened his and home to just about any 
animal he could find. srsonal story con- 

cerns his life with Rane porcupines, and 
rabbits, later to be joined by snakes, wks, and 


alligators. Mr. Mannix’s menagerie will find a 
place on any animal-lover's bookshelf. 
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Complete Book of Camping 
By Leonard Miracle with Maurice H. Decker. 
Outdoor Life Books, $4.95. 

The biggest, most complete, most authori- 
tative book on' camping, with over 300 illustra- 
tions. Complete data on tents, bedding, clothing, 
food, lighting, auto camping, boating, ‘campfires, 
knot:tying, wilderness survival, first 
aid, and more. son ludes a guide to 862 camp- 
Fels to in the U.S. A waterproof cloth binding 

aa to protect the book when it's used out- 


Sports Car and Competition Driving 
By Paul Freve. 
Robert 


Bentley Inc», Cambridge, Mast, 95. 


ests a fine 


raciny 


Cars of the World in Color 
By J. D. Scheel. E. P. Dutton, $5.95. 


Pictures and text combine to provide a his- 
tory of a Lion fe the invention of 
the wheel through 962-model cars in every 
iajor auto-producing country. About 800 cars 
are illustrated in color. One complete section, 
devoted to the history ‘of sui’ racing, presents 
some striking shots of autos in action. 


View from a Height 
By Iavac Asimov. Doubleday, $4.50. 

America’s most. prolific science writer has 
written an interesting equal to his book Fact 
and Fancy. Here are 17 essays dealing with 
biology, « Bs aed Goronaeny tat 

low scope for his personal 
evaluation of the scientific scene. 


AA Stress Analysis of a Strapless Evening Gown 
and Other Essays for a Scientific Age 
Edited by Robert A. Baker. Prentice-Hall, $3.95. 

In the belief that it is not unscientific to 
laugh, Mr. Baker has selected an assortment of 
32. essays sini to the problems of modern 
science and tec Le Coral 


authors as 

Parkinson, Lee Sailard, and a Upaive ie 
in le “Eliza on Radioactive Ice,” “Saga of a 
New Hormone,” “The Lab Coat as a 


Status Symbol.” One article proves that the 
Abominable Snowman is a Chinese Communist. 


FLUORESCENT 
EXTENSION LIGHT 


‘Makes all other drop lights obsolete 


car. no, a120 595 EACH 


P.O. Bor 21, 
ZION PRODUCTS __ Zionsville, indiana 


%, 
THAINED MA 
Ot tauwn Tait) deuree thronach 
Taw Course Ail necessary Book 4 
Convent inontly terms, Weite for PRE aw traiilne 


Blackstone School of Law, 307 N. Michigan Ave. 
1490 Dept. 129, Chicago 1, Hlinois 


VY EQUIPMENT 
Aiea REBUILDING 


ready for n man's job in the 
ooming ocd snd eomatepetion ne 
Gontry. Operate cranes, “doners." 
pecs "Trainee the 
TITUTE far 


frond I aerate =X 


BREAK BRICKS IN 100 DAYS 


Fast amazing system 


KUNG-FU KARATE 


‘Only $5.00 Cash, Check, M.O. 


TRUSS FREE FOR 30 DAYS 


Wear a Web for strong support and 
lasting ‘relief of reductble aguinal 

ure. 1 not satisfied after 30-day 
Fal, purchase price refunded in fall 


@ 5 \Writenow for free book onrupture care, 


WEB TRUSS Co. Dept. PS-12, , Hagerstown, Md. 


BE A MAGICIAN! 


RUSH TOK now for 
PROFESSIONAL MAGIC CATALOG. 
100 pages thick = 80 ten. = 1000 Mystere 
‘soe lohan, Polen, Sacre cote 
TPREE hg Wk tnd 
Noustor Woo rsTentESs Dept PIE. ON 


PROFIT. IN YOUR SPARE TIME 


SMALL ENGINE REPAIR PAYS BIG ! 
Outboard ~ Powermower * Chain Sew * Tracter 
| MAKE EXTRA MONEY — o: fix yoor 
| own engines and SAVE! Illusiroted, easy-te- 
learn Home Study Course qualifies you as ex- 
pert. Free information. Write teday! 
LINCOLN TECHNICAL INSTITUTE 
Dept. 12-G, 472 Market Street, Newark 5, M. J 


Boom in Electrical Appliances Creates 


Big Profit 
Opportunities 


for men who can repair them 
EARN $3 TO $5 AN HOUR 
spare time, full time — learn at home 


Oz", $20, million electrical appliances are 
in use right now in American homes—in- 
creasing by 76 million a year. People need 
them fixed, good times or bad. No wonder so 
many men who can service them properly 
q make big money, spare time or full time. 
YOU can, too! 

\\ | 2t:page FREE BOOK tells you how we train 
SD zou to'cash in on these big proft opportunities 
FREE SAMPLE LESSON shows how simple our 
instruction is — how quiekly NR prepares 
you for profitable future. You work at home. 
No'experience needed, With training. at no 
extra charee, You get your own. Appliance 
Tester Heit, worth $42.60. Finds troublespots 
Speeds and checks your work. Mall coupon 

Today! No salesman’ will eall 


NATIONAL RADIO INSTITUTE, Applionce 
BMS, Woshington 16, 2.€ 
Send Free Book, Free Appliance Repalr 
Course Lesson. Ain interested in 
Spore Time Eernings (My Own Business 
Gi Better Job 


SIRs wrcion aoanivin seas 


city. soe Tone, . State 
Accredited Member Notional Home Study Council 


at last a new modern, low priced 
electric foot warmer that will keep you 
healthy, happy and comfortable. 

HELP PREVENT ry =e 

cous with... eae ALE 


Check stond cashiers, secretaries, assembly line workers 
. office workers, theatre cashiers, machine 

ine operators, and many athers through: 

out the © now singing the proises of the Electro 
Mot. There is no further need lo work all day with cold feet. 


Safe and Economical - 12 Month Guarantee 


Sise 1472217 
lightweight. povtobie INTERSTATE RUBBER PRODUCTS CORP. 
Consumes less 908 Ava St Dep. 508 Lex Angeles 12, caliterais 


feaay ter ONG Bes boosh 


What’s New at the 


Come along as three PS reporters take you on a behind-the-scenes 
only spectacle held at New York’s giant Coliseum. This big show 


By golly, it’s 
stwivel-hipped, 
notes reporter 
Jack Hand about 
Bolens’ flashy new 
sharp-turning 
articulated job. 


By Jackson Hand 


E of the big problems, a man told 
me at the show, is whether a home- 
size tractor should look like a min- 
iature tractor or a toy automobile. I moved 
on to the next booth, figuring there must 
be more to it than that. But you could 
see that it bothered nearly all the exhibitors. 
‘And that may be why the most conspicu 
ous innovation this year is big shi 
chrome, moon-disk hubcaps. On a closer 
look, however, you find that this year’ 
garden tractors have plenty to brag about 
besides flashy appearance. 
Horsepower is up. Nearly everybody this 
year has a 10-horse tractor. As you'd guess, 
this has meant some beefing in construction. 
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.uin SNOW THROWERS 


Reporter Ed Fales studies the latest 
in comfort—a cozy canopy shown here 
on a Massey Ferguson riding thrower. 


By E. D. Fales Jr. 


F WE don't look out, they'll take all the 
I strain out of removing snow. That's 
what I discovered when I stepped off 

the elevator at the fourth floor into a glit- 
tering array of mechanized snow throwers. 
Snow-throwing with the new ’64 models 
could even be a pleasure. No more tussling 
with engines that won't start. One maker 
Il but guarantees a 20-below-zero start. 
No more frozen linkages or clogged chutes. 
Some machines now have classy “dash- 
boards;” at least one has a control console, 
‘lll this I noted and then, so help me, I 
rounded a corner and saw the new “plow- 
er's canopy.” Two winters ago when I tried 
out snow throwers in bitter subzero Great 
Lakes weather, the worst thing was the 


Hardware Show... 


tour of the “world’s largest hardware store’—the dazzling for-trade- 
offers a preview of new products you'll see in stores during 1964 


of flying snow. The “plume” blew 
in your eyes, ears, neck, and clothes 
like a Canadian blizzard. 

But now an enterprising Midwesterner, 
Stanley Williams of the Original Tractor 
Cab Co., Arlington, Ind., has Massey Fer- 
guson and others putting canopies on their 
riding throwers (see photo, left). 

“And that isn’t all,” Williams says proud- 
ly, “We're now experimenting with 
heater inside the canopy. And we're eve 
getting ready to make a walking canop} 
In other words, you soon may be able to 
walk behind your thrower and hide from all 
that chilly fallout beneath a canvas shield. 


Two surprises 
Lawn-Boy's 
antiskid steel 
wheel at right, 
Magna’s twin 
discharge chutes 
below 


PS shop editor 
Shel Gallager 
checks a strange, 
new texture in 
abrasives: 
Stanley’s nylon 
sanding belts 
for superfine 


i hes on 
wood or metal. 


By Sheldon M. Gallager 


HE first thing you notice as you step 

| out onto the sprawling, football-field- 

size main floor is that it’s a big year 

for power tools, especially the portables, 

erally hundreds of shiny, screaming, chip- 

spewing machines are all going at once. 

Out of their dust and clatter come several 

important trends that promise new excite- 

ment and convenience for the homeshop 
owner. 

One of the hottest items, for instance, is 
a Stanley belt sander with a strange, thick, 
spongelike belt that looks something like a 
kitchen scouring pad. It's made of open- 
mesh nylon impregnated with fine abra- 
sive particles. The idea: The soft nylon 
lets you fine-finish wood, lacquer, metal, 
and plastic—jobs not normally possible with 
a belt sander. The belts can even be used 
wet or charged with finishing lubricants. 
The sander takes conventional belts as well 
and comes in 3”and 4” models. 

Belt sanders are doing a brisk business 
elsewhere, too. At Skil’s booth, there’s a 
3” dustless model for under $70, said to 
be the first at so low a pri 


What's New at the Hardware Show. 


‘SNOW THROWERS cont. 


[Continued from page 31} 


T. P. Milligan Co., Medfield, Mass., 
which markets a compact unit called a Sno 
Mow, has added two little headlights for 
use at night. The lights—really automobile 
backup lights—are powered by a. six-volt 
lantern battery. On a more deluxe model, 
Milligan has installed the first 12-volt ele 


trical system—which also gives you a built- 
in electric starter. 

Engines are getting bigger. Three years 
ago Bolens’ 


throwers ranged from 2% to 


Massey Ferguson’s guard keeps toes safe. 


3% hp. Now they start at 4 hp. and go up 
to 6 hp. This is a trend. 

All in all, this year’s jobs have come a 
long way from the clumsy models some 
makers were selling two and three years 
ago. Many were underpowered and skid- 
ded helplessly. They refused to go through 
snow and tried to go over it instead. Some 
wouldn’t start. 

The controls froze up. Snow settled on 
recoil starters, throttle linkage, chokes, con- 
trol wires, and chute. First it melted, then 
it refroze—solid. Result: no go. 

Keeping snow out. Recoil starters have 
been shielded against seepage. Control 
rods are huskier and nonfreezable. The 
Imobs are bigger-so you can work them 
with your mittens on. Other changes: 

All makers are working hard to keep 
snow out of carburetors—and out of mufflers 
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where they form drip. All are making more 
use of exhaust heat. Some engines are now 
fully shrouded, as on Magna American's 
Snow Mower, Engine makers such as Koh- 
ler and Briggs & Stratton have helped in 
many ways, too. B&S has an “easy-spi 
system that holds valve-porting open until 
the last %” of travel to make cranking 
easier when oil is stiff. 

Kohler has a brand-new “pressurized 
heat-pack” housing that provides warm air 
under pressure for the carburetor, The 
pressure keeps blowing moisture away 
through drain holes before it can freeze. 

Hotter sparks, better washers to seal out 
moisture, and drip-proof gas caps are being 
used on an increasing number of makes, 

New wheels. One trouble with self-pro- 
pelled throwers has been small wheels and 
tires that lack traction to push through 
heavy snow. To overcome this, new tires 
are fatter, and wheels are bigger. Some 
have wide 3%” treads. Chains, optional 


last year, are now standard on some makes. 


Battery headlights turn up on a Milligan. 


“But why have tires at all?” says Out- 
board Marine. Its newest wheels are simply 
a series of flexible steel blades. These are 
designed to shed snow and ice and bite 
deep. 

Some makers also use heavy steel “chev- 
ron”-treaded cast-iron wheels that weigh a 
husky 13 pounds each, And Jari has a 
neat device: a new pinion-gear drive. The 
pinion gears spin against the tread of the 
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SNOW THROWERS cont. 


[Continued from page 32] 


driving wheels and automatically chop off 
ice as fast as it forms. 

Less clogging in the chute. Magna Amer- 
ican has introduced twin chutes, claiming 
they clear a 24” cut where a single-chute 
machine could clear only an 18” cut. 

Other companies have widened their 
chutes to stop clogging. Jari claims to have 
licked the clogging bugaboo by using a 
new automatic reversing fan. In some 
cases, the fan, or turbine, works fine when 
the chute is turned in the same direction 
as the snow’s discharge, but it clogs when 
the chute is reversed. Jari’s fan auto- 
matically reverses itself every time the 
chute is reversed, so snow moves out. 

An interesting innovation in auger de- 
sign is Moto Mower's dual “over-and-un- 
der” job. One trouble has been that deep 
snow swamps some throwers, limiting their 
effectiveness (for fast work) to snow less 
than a foot deep. 

“I was driving back from a ski trip to 
northern Michigan where snows really run 
deep,” says Moto Mower’s Buck Coveney, 
“and I saw an over-and-under highway 
plow handling deep drifts with no trouble 
I thought, “Why wouldn't that work just 
as well for the little fellows?’ We tried it 
and found we could move through much 
deeper snow and could throw a full ton a 
minute with a 6%-hp. engine.” 

‘Any push-type throwers? There were sev- 
eral, but the trend this year is to self-pow- 
er, wider cuts, more weight, and better 
balance plus higher power. Prices, as a re- 
sult are moving upward, but the public 
doesn’t seem to mind. The industry, in 
fact, hasn't yet recovered from the first 
shock of learning that people would really 
pay from $100 to $400 for a snow mover! 

What comes next? Already under devel- 
opment are quieter engines. Someday 
‘oul purr along, vibrationless, snug, and 
warm in a heated unit. And you'll use a 
self-starter. You may not even need electric 
starting. As this report was being written, 
Toro announced a tiny heating element that 
plugs into any 110-volt outlet and vaporizes 
‘a small amount of gas just before you start 
up. The vaporized gas, says Toro, will fire 
up on the first starter-rope tug—even at 20 
below zero. It's standard on Toro’s 5-hp. 
25-in, Snowhound. an 
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As a result, a standard 10-horse machine 
will run 5’ plus in length and close to 3° in 
width. 

Some manufacturers maintain the same 
overall chassis dimensions even when they 
drop to lower 5-hp. and 7-hp. models. In- 


Colt’s slick 
aluminum power 
plant looks like 
@ miniature 
aircraft engine. 


ternational Harvester, a big-machine maker, 
puts 7-hp. or 10-hp. engines on tractors 
that are otherwise identical. Jacobsen, 
Wheel Horse, Bolens, Simplicity. 
others have all graded up to lar; 
too, Kohler, Wisconsin, Briggs & Stratton, 
and Lauson are the most common engines. 

Traction is better. A 10-horse tractor can 
cut some pretty bad ruts traveling on or- 
dinary narrow, cleated tires. This danger 
is eliminated by several manufacturers who 
now use broad, flat tires that are as much as 
8” wide, 

It's interesting, 
the s 


though, that some put 
it tires only on the ba 


ion is your only But the 
small front tires can tear up the lawn, 

Those manufacturers who do not have 
the wide rubber report that it can be put 
on as special equipment if you need it. 

Farm tractors go suburban. Many of the 
big farm-equipment people like Massey- 
Ferguson, Allis-Chalmers, International 
ster, and John Deere are now making 
ize four-wheelers for suburban use. 
Generally, these in-from-the-farm makes 
tend to be a little more rugged, a little 
heavier, and also a little more costly than 
the others. 

Three cheers for electric starting. When 
a tractor gets to be 10-horse, it is no longer 
duck soup to start with a rope, especially 
in cold weather. So most big machines now 
have electric starter-generators—slick little 
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| GARDEN TRACTORS cont. 


volt systems with headlights and igni- 
tion keys yet! 

There is no doubt that electricity on 
tractors will lead, in time, to still more 
mechanized features. For instance, an 
electric motor that can be temporarily over- 
loaded to act as a starter might well be 
temporarily overloaded to run hoists, lifts, 
or shifts, which are now actuated by hand. 

More jobs for tractors. One exhibitor told 
me industry figures show that an average 
of 2% attachments are used with every 
tractor, the three most popular being mow- 
er, tiller, and snow thrower. Here are 
some of the things the show turned up: 
10-inch moldboard plow, gang-reel mowers 
up to 8’ wide, carts up to a half-ton, lawn 
aerator, spreader, roller, thatch remover, 
spike-tooth harrow, disk harrow, sickle-bar 
mower, snowplow, hydraulic lift, cultivator, 
front-end loader, planter-seeder, reel mow- 
er, and snow thrower, 

In some cases, the attachments are manu- 
factured by the tractor outfit. In other 
cases, the tractor maker hooks up with 
some attachment specialist. In almost eve 
case, any make of attachment can be 
hitched to any make of tractor. 

Power takeoff is bigger this year than 
ever. Some tractors have PTO fore and aft 
and amidships. Some offer it with both 


Fat tires and 
shiny moon-disk 
hubcaps—two 
eye-catching 
innovations on 
many '6} models. 


longitudinal and lateral rotation, and some 
on either or both sides, 

Now: an articulated tractor. One of the 
show's biggest eye-poppers is a new Bo- 
lens rear-engine, articulated-frame tractor 
called the Estate Keeper. The front and 
rear halves are joined by a universal cou- 
pling in the middle so the wasp-waisted 
vehicle literally bends in two on turns. 

The front and back axles are cross-linked 
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Popular 
Science 
“There is danger that, in our 


1873 new-born zeal for scientific edu- 
cation, we may sacrifice the interests of a 
truly liberal culture, producing a genera- 
tion of specialists, incapable of appreciating 
the departments of human thought which 
lie outside their own, or even rising within 
their own departments to broad and com- 
prehensive views. We must not use the 
microscope till we spoil the eyes. We must 
not overtrain the investigator until he be- 
comes less than a full man. The chemists, 
geologists, and engineers must not cease to 
be both intelligent and active citizens.” 


“Dr. Adam Smith recommends the use 
of tea in the following cases: after a full 
meal; when the system is oppressed; for the 
corpulent and the old; for hot climates, and 
especially for those who, living there, eat 
freely, or drink milk or alcohol; in cases 
of suspended animation; for soldiers who, 
in time of peace, take too much food.” 


1903 “A kite that will support a man 


and an engine in a ten-mile 
breeze will probably also support the man 
and engine when driven by a motor at the 
rate of ten miles an hour. This proposi- 
tion has not been actually proved, but 
there can be little doubt that it makes no 
difference whether the kite is supported by 
the motion of the air against it or by its 
own motion against the air. 

“In a calm a kite rises when it is pulled 
by a man or horse, because of its motion 
through the air; there is no reason to be- 
lieve that it would not also rise when urged 
through the air by a propeller. A kite then 
can be changed to a flying machine by 
hanging a motor and a propeller to it, and 
dropping the string which attaches it to the 
ground.” 


“A few years since, America was almost 
outside the limits of European vision. In 
order to meet foreign scholars it was nec- 
essary for us to go abroad. But these 
conditions are changing rapidly. European 
men of science, and scholars singly and in 
groups, are continually going up and down 
over the land. The most eminent represen- 
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SOC and SO yes eft. 


tatives of science and learning from Great 
Britain, Germany, France and other nations 
visit us in order to teach and learn. Just 
now, for example, we are entertaining the 
educational commission organized by Mr. 
Mosley. Some thirty of the more active and 
eminent British educators were invited by 
Mr. Mosley to visit America as his guests, 
in order to make a study of our education 
system from the primary school to the uni- 
versity. ... An even more interesting event 
is promised for next year when more than a 
hundred leading European men of science 
and scholars will visit the United States to 
take part in the Congress of Arts and 
Science, organized in connection with the 
St. Louis Exposition.” 


19838 “Sweeping scromw a mysterious 


screen like an invisible pencil, 
a beam of electrons recently penned the 
message of welcome that opened the Na- 
tional Electrical and Radio Exposition in 
New York City. 

“Seated before a small black box, Clar- 
ence R. Law, president of the New York 


“Allen B. DuMont, inventor of the radio pen, 
writes a message with his device, The instru- 
ment is both receiver and transmitter.” 


Electrical Association, wrote his official 
greeting with a pencil-shaped stylus. Simul- 
ly, in a far corner of the exposition 
hall, the words of his message flashed across 
a screen in glowing script. As though 
guided by some unseen hand. a weird green 
spot traced out the luminous letters of fire 
just as they were written. 
“This was the first public demonstration 
of the latest wonder of science—the cath- 
ode-ray pen.” 
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the continent. Peary beat Amundsen, the Norwegian, to the 
North Pole. Amundsen beat the British to the South Pole. 
Lindbergh out-raced Chamberlin, Byrd, and assorted Frenchmen. 

What about the times America sat on its tail? Remember 
Sputnik I? 

The Post said we're going too fast, not testing carefully. 
How could anyone tour a Space facility and come to that 
conclusion? At the Jet Propulsion Laboratory 2,000 engineers, 
scientists, and technicians seem to be testing—if you include all 
the supporting activities—one little probe, Ranger 6, At Santa 
Susana, 19 stands are test-firing Rocketdyne engines. At North 
American, 15 “boiler plates” of the Apollo capsule are being 
dropped, heated, cooled, and subjected to every torture engi- 
neers can devise. 

Harrison Storms, NAA’s crusty Apollo boss put it this way: 
“One bunch says we don't test enough. Others say, ‘Let's get 
this thing off the ground!’ We can't win.” 


Some charge that Space is siphoning off bright young men— 
leaving other fields starved for talent. For our part, we're glad 
America has an industry that creates a demand for brains and 
education. More youths drop out of school for lack of motivation 
than for lack of money. 

OF course, we could give up on going to the Moon. Eighty 
years ago a nation that had just built the world’s greatest canal 
started out to build another one—across the Isthmus of Panama. 
The going was tough. The mosquitoes were deadly. Forty 
thousand workers died. The builders spent $260 million—a lot 
of money in the 1880s. Someone must have said it cost too much. 
When the U.S. came along 20 years later, the French machines 
lay abandoned and rusting in the jungle. 


0? Coeealleg — 
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What do you want most in aroad racing set... 


Bay STROMBECKER gives you all three! 


‘Strombecker sets the pace in road racing with wild, breath- 
taking speeds! Head-on, skill-demanding competition with you 
controling your car's every move! And all the racing realism 
You could ask for built into Strombecker's 14 official 1/32 scale 
Grand Prix racing machines, authentically detailed down to the 
very spokes on the wheels... huge track layouts crammed with 
fong straightaways, hairpin turns, crossovers, humps and chal- 
lenging Chicanes....and authentic accessories like track-side 
‘building kits, automatic fap counters, hay bales and half-tres. 
‘Whatever you want in a road racing set, you'l find it, and more, 
In Strombecker's five complete sets, from $24.85 to $54.95... 


in scores of pit and track accessories and in the famous Strom- 
becker racing stable. Drive into the world of speed, competition 
‘and realism at your Strombecker dealer today! 

‘Send 10¢ for Table Top Topics to: Dept. PS-12, Strombecker, 
‘600 North Pulaski Road, Chicago 24, Ilinois. 


STROMBECKER 


sets the pace in game eels road racin, 
pace in a o 


TOUGHNESS 
AND 
COMFORT 
RIDE 
TOGETHER! 


New ruggedness in an all-welded 
cab. All-welded construction 
means a solid cab, fewer rattles! 
New stronger Styleside box, too! 


a foam seat 5 inches thick . . . 
over 38 pounds of cab insulation! 


If you want both comfort and 
toughness in a pickup, take a look 
at Ford! From axle to axle, you'll 
find the new '64 Fords solidly built 
like the big trucks! 

And you'll discover how easy 
a pickup can be! Take Ford's 
new Styleside tailgate. It will sup- 
port a ton, yet one hand opens or 
closes it. New, long wheelbase 
makes riding smoother. Fully syn- 
chronized transmission makes 
driving easier. A tough truck 
doesn't have to be tough on you! 
Only 3.2 cents per mile for gas, 
oil, tires and repairs! That's the 
record averaged by five '63 Ford 
pickups—run 100,000 miles each 
by an independent research firm. 
See the Certified Report at your 
Ford Dealer's today! 


‘64 FORD PICKUPS = 


BUILT LIKE THE BIG TRUCKS-WITH A BIG COMFORT BONUS! 


CAVE-IN! 


the complete 
step-by-step 
story of history’s 

most dramatic 
mine rescue 


By Arturo F. Gonzalez Jr. 


The victims were entombed 330 
feet down and it looked hopeless. 
Then men and machinery started ar- 
riving, contact was made with the 
trapped miners, and the agor 
fort to bring them out aliv. 
Reporting the story exclusively for 
Poputan Science, the author was on 
the scene as the day-and-night rescuc 
operation went forward. This is his 
eyewitness account. 


thracite region of Pennsylvania 
around Hazleton, Tuesday, Au- 
gust 13, dawned as just another 
day when men went deep into the 
earth to chip, pick, and poke their 

way through seams of coal 
CONTINUED 


IT THE grimy, slag-covered an- 


Up from the depths 
comes black-Faced, 
bearded Henry Throne. 


43 


after, si- 


plifcation ol 
b (center) oe the hol 


site at night, 


Halfway between the tiny towns of 
heppton (pop. 1,100) and Oneida (pop. 
aft 
mine. The mine had been 
years before by the Lehigh 

Yoal Co, whose machines had 
en out just about every lump their 
anical mouths could gobble. Still, 

e were several solid pillars of co: 
left supporting the shaft. With a little 
careful digging, a man could make a 
few bucks. 

The trio were “bootleg miners,” 
lancers willing to scramble for a 
profit. Their hole officially was a Title 
One mine, meaning it employed less 
than eight and was exempt from state 
and federal safety regulations. 

The oldest was stocky 58-year-old 
David Fellin. A lifetime coal digger, he 
had lived within three miles of Sheppton 
since birth. Mining was all he knew; he 
was part owner of the digging and boss 
of the crew. Henry Throne, 28, would 
do anything for a day's wage, even if it 
ed him. “I can hear the cracks,” he 


500), three men entered the sloping sh 
of a tiny 
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broke 


to electronic a 
if guidance from below. L 
and the drum 
(left) was used to lower supplies to the trapped pair. 


through. 


had told friends in describing his latest 
job. The third man, Lou Bov s 
a rugged outdoorsman who went off on 
three-day midwinter fishing trips with- 
out an overcoat or food. 

Just before eight in the morning, the 
three went into the mine. 

At roughly 8:45, Joe Walker, operat- 
ing the gondola car from the surface, 
noted that it had stopped inexplicably 
about 200 feet from the bottom of the 
shaft. He descended, walking along the 
shaft’s 35-degree slope for 65 feet and 
then peering down where the incline 
sharpened to an almost vertical $2 de- 
grees. He saw nothing but rubble. Cav 
in! Walker summoned help. Soon min- 
ers clustered at the mine-head tipple, 
and rescue parties, lights winking on 
their hats, probed cautiously for. the 
missing men. More small cave-ins forced 
them up. Deadly black damp gas began 
forming, and fans were dropped down 
to swish it away 

Friday, August 16. There was, offi- 
cially, “little hope.” State and federal 


—=—= 


authorities talked of applying the En- 
tombment Act—sealing the mine with 
the approval of the missing miners’ fam- 
ilies. But one man would have none of 
this—Joe Fellin, Dave's brother—who, 
ironically, had not talked with Dave for 
six years after a quarrel. 

Joe went to Local 803 of the IMW. 
Soon union officials were pressuring 
authorities to drill at least a few probes 
330 feet to the shaft, to let air into the 
mine and perhaps locate the men. The 
only alternative suggested was to dig a 
parallel shaft to the cave-in area and 
then tunnel across. This would take an 
estimated 50 days, so the men in charge 
agreed to try the probes. Thus began a 
dramatic mining saga. 

Saturday, August 17. Four days after 
the cave-in, Gordon Smith, Pennsylvania's 
deputy secretary for mines in the an- 
thracite region, went deep into the 
crumbling shaft to get the exact m 
surements for drilling. “You go down a 
short way and listen,” he said, “then you 
go down a little way farther. If you 


don’t hear any slides or shifting of coal, 
you go down some more.” Deep down 
the 82-degree slope he probed and, u: 
ing the data he came back with, plotted 
sites for the first probes. 

Above ground, men and equipment 
appeared from all over—no pay offered, 
none requested, Some rain fell, and the 
rescuers speeded up; the mine had a 
reputation for filling with water, Chuff- 
ing yellow bulldozers scraped a ¢ 
road half a mile from the nearest black. 
topped street. An area the size of a foot- 
ball field over the shaft was gashed 
clean of pine and scrub. The first drill- 
ing rig, a Porter six-incher from Sprague 
and Henwood, was hauled onto the 
scene. At 7:30 p.m. the drill bit into the 
dirt about 100 yards from the tipple, 
slightly to the right of where maps said 
the main mine shaft was. 

“There’s a ‘monkey’ [a small shaft off 
the main one] down there,” Joe Fellin 
insisted after studying the mine blue- 
print. “That's where Dave would head. 
The six-inch drill whirred, and a grayish 

CONTINUED 4 


over the area. 

Sunday, August 18. At 11:25 p.m., 28 
hours after the drill took its first bite, it 
broke into a void 331 feet below. Ex- 
citedly, the men gathered around the 
hole in the midnight darkness as the drill 
was pulled up. Gene Beaver called 
down the hole, “Hey, Dave.” 

“Who calling?” echoed a high-pitched 
voice from the darkness deep below. 

“I damn near fell over,” Beaver says. 
Another miner pushed to the hole, yelled 
down at Dave, and then screamed, 
v're alive. I hear them. They're 
Hard hats sailed into the air. 
The cheering rescuers could not know 
then that they had more than two weeks 
of backbreaking work ahead of them. 

Fellin and Throne were jammed into 
a steeply slanting 14-by-9-foot chamber 
that ranged in height from 6 feet to 18 
inches. Hungry and thirsty, they had 
slaked the fire inside them with brackish 
sulfur water off the mine walls and 
peeled the bark from support timbers 
for food. In the cold, they breathed on 
each other's necks for warmth. For 
days they had tapped the miner's $.0.S, 
—two long, three short—on the coal-car 
rails. Hallucinations almost drove them 
mad-—they saw “little men” and “blue 
underground doors.” The bore hole had 
come into their chamber at the 18-inch 
end, and the two men had to crawl 
towards the soup, coffee, sandwiches, 
chicken, brandy, thermal underwear, 
chemical hand warmers, blankets, min- 
er's lighted helmets, medicines, and a 
rosary—lowered in tubular canisters. Air 
was pumped in; lights and a communi- 
cations system were lowered. The tiny 
six-inch hole became the umbilical cord 
channeling life to them, and thus it func- 
tioned until they rose from the blackness. 

Bova was about 18 feet across the 
debris-filled shaft, apparently injured in 
the hip. A six-inca probe failed to hit a 


Drill breakdowns during the ill-fated at- 
tempts to reach Bova were frequent. 
Rescue workers labor here to get an in- 
operative drill running again while curios- 
ity-seckers (rear) stand and stare. 
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pocket near Bova. A second 
one also missed. Then rescu- 
ers finally drilled through, on 
August 18, into a void. All 
work above stopped as rescu- 
ers yelled hopefully down the 
black opening, “Lou, Lou.” 
Water, food, light, and a mi- 
crophone went down into the 
opening, but were untouched. 
No one knows if Bova ever 
was in there. 

Tuesday, August 20. Fellin 

and Throne reported they 
could now hear Bova faintly 
tapping—after a 40-hour si- 
lence. They yelled, “Are you 
bleeding?’ Are you cov- 
ered with rock Bova re- 
sponded with the traditional 
miner's two taps (no). But 
the responses became weaker 
and disappeared. 
The rescue site by now had 
plit into three distinct worlds. 
he first was the black world 
of the victims, waiting for 
rescue. Five or six additional 
cave-ins—one almost crushed 
them—had made their cham- 
ber so tiny they could no 
longer stand. On a ridge 
overlooking the site, their 
wives and families camped 
silently on folding chairs 100 
yards away from the drills, 
their hands slipping over 
rosary beads. 

The second world was that 
of the hangers-on: state po- 
lice, politicians, and union 
officials, newspapermen and 
photographers, TV commen- 
tators and radio announcers, 
who descended en masse to 
keep order, inspect the site, 
or bring news of the rescue to 
a waiting world. 

Ina single day, close to 100 
radio stations plus the Voice 
of America phoned WAZL in 
Hazleton for on-the-site pick- 
ups. All major wire services 


CONTINUED 


Now HOLE TO 
BVA STARTED 


331 FEET 


61MM “MRACLE HOLE 
Cannio F000 avo SUPPL 


Ten days after cave-in, this was the situation. The six-inch 
“miracle hole” had been followed by two unsuccessful 12-inch 


holes, finally by a successful breakthrough. Whether a drill ev 
hit Bova’s chamber was never determined. 


er 
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were there, trailing 50,000 feet of spe- 
cially installed telephone cable behind 
them. TV cameras atop sound trucks 
ranged over the scene. 

And the final world was that of the 
rescuers—a thrown-together band from 
roughly two dozen firms and seven states. 

The Pennsylvania State Director of 
Mines, Dr. H. Beecher Charmbury, a 
small, round man with crew-cut gray 
hair, directed the rescue operation. Act- 
ing ‘as job foreman was miner Clyde 
Machmer, a stocky, middle-aged veteran 
of many mine disasters, head of the local 
Independent Miners & As- 
sociates Union, His quick eyes, under- 
neath eyebrows as bushy as John L. 
icked constantly over the dis- 
ene, noting that this line had to 
be run in, that a new man was needed 
on the phones, that lights should be set 
up here, compressors there. 

High above the ground in the drill 
control cabin stood year-old Mike 
Rank, a 6-foot, 1-inch 225-pounder whose 
specialty was drilling through rock with 
the lightweight precision of a fine artist. 
Based in Connecticut, he had been 
rushed to the scene by the Gill Drilling 
Co. U.S, Navy electronics experts from 
Washington set up a gray-green com- 
munications tent linking Throne and 
Fellin to the surface. They also con- 
nected the site to the Pentagon should 
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Smiles of success and 
a handshake are, ex- 
changed between Clyde 
Machmer, who acted as 
foreman of the resc 

crew, and Dr. H. Bi 
er Charmbury (right), 
Pennsylvania State Di- 
rector of Mines, direct- 
ing the rescue, after the 
inch drill made the 
ucial breakthrough to 
Fellin and Throne 10 
days after the cave-in, 


lized gear be suddenly needed. A 
al expert came to advise the 
trapped men on how to live in the 
dank, black cold. Special sleeping bags 
were flown in from Denver by jet fighter. 

A 12-inch hole, 18 feet away from the 
6-inch “miracle hole,” was aimed at the 
trapped men by a huge, $250,000 elec- 
trically operated, 65-ton, $4-story-high, 
Bucyrus-Erie drill. This mammoth ma- 
roon-and-gold machine was trucked in 
14 miles on a 16-wheeled flatbed trailer. 
Reassembled and moving on its own 
tracks, it began probing, its carbide bit 
spinning at 1,350 r.p.m. and exerting a 
downward pressure of 75,000 pounds. 

Driving the drill was the Correale 
Construction Company's 1,200-kw, mo- 
bile diesel generator, a huge, noisy, yel- 
low trailer, parked near a clump of tre 
Behind it in a line were three Ingersoll- 
Rand compressors, each capable of push- 
ing 900 cubic feet of air a minute down 
through the drill, forcing the cuttings to 
the surface in a white, gritty cloud that 
choked the air and hid the sun. 

Other drill rigs from Sprague & Hen- 
wood were rushed to the scene, along 
with pieces of miscellaneous gear, much 
of it from the nearby Sullivan Trail Coal 
Co. Sullivan's president, Louis Pagnotti, 
bore much of the expense in men and 
equipment. 


sp 


Navy surviv 


[Continued on page 202] 


Air ambulance 
speeds road aid 


When serious automobile 
accidents cause traffic pile- 
ups, a West Germany high- 
way patrol rushes in an 
emergency — air-ambulance 
unit by helicopter. The 1%- 
ton Clinocopter is aerody- 
namically shaped, stabilized 
in flight by tail planes, and 
has pontoons to permit, wa- 
ter and swamp landings. 
The 25-foot-long flying 
“hospital” carries doctors 
and jis equipped for minor 
on-the-scene surgery. 


. Porting 1,500 tons. The outer c 


PS PICTURE NEWS 


Glass-enclosed restaurant and observation deck top the tower. 


Danish water tower does triple duty 


A 227-foot tower not only supplies the historic city of 
Roskilde, near Copenhagen, with water, but contains a 
rant on top and a swimming pool at the bottom. 

And Ford gets in a bit of advertising, too. 
gallon water tank, 93 feet in diameter, is 
eight T-shaped columns, each capable of sup- 
lindrical wall and the 
roof are insulated. Each night the tank is pumped full 
to meet the community's next day's water requirements. 


= = Sy 
Parabolic roof and glass ends give the pool an airy interior. 
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Jet boat takes swift cruises on Colorado River shallows 


In water sometimes no deeper than 3 built by Arnold Feller, following Porputan 
inches, this 42-foot boat will cruise at Science's pioneering tests of jet boats on 
25 m.p.h. with 55 people aboard, the Green Colorado Rivers in 1962 [PS, 

Propelled by two Berkeley jet pumps Aug. '62]. Feller is a professional’ boat: 
powered by « pair of 409 Crusader engines, builder in’ Grand Junction, Colorado. He 
it makes daily runs down the Colorado be- acted as guide for the PS test cru 
low Moab, Utah, where the water is too eller reports his boat handles easily, 
shallow in places for prop-drive boats. has a top speed of 38 m.p.h. with 240 g 

It’s one of two cruise boats with jet drive lons of gas and up to 10 people aboard. 


Tiny screws serve 
as thermometers 


New screws an eighth 
of an inch long can be 
set in_ pistons, ‘connect- 
ing rods, and other mov- 
ing engine parts to check 
operating temperature 
without the expense of 
thermocouples. 

Developed in England 
by Shell Research, the al- 
loy Templugs screw into 
tapped holes, record heat 
by permanent change in 
their hardness. 

Measurement on re- 
moval indicates heat 
to 1,800 degrees with 
one-percent accuracy. 
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60 YEARS AGO 
THIS MONTH... 


man first found wings and a new age 
was born. Here are the events 


that led to that momentous day Ra Ow t h e 
Wright Brothers 
Learned to Fly 


By Gardner Soule 


Wilbur Wright 


Oreille Wright 


HOULD the two young bi -makers give up their 
S business and instead manufacture newfangled horse- 
carriages? 
isted Wilbur, 30—horseless vehicles would never 
be practical. “To try to build one of any account would be 
tackling the impossible. Why, it would be easier to build 
a flying machine!” 

Younger brother Orville, 26, went along with Wilbur on 
that decision. The Wright brothers went right on making 
bicycles. At the same time—the year was 1897—they set out 
to build a flying machine. 

Six years after Wilbur's remarks, the two men got a man- 
carrying airplane—the first—into the air, The culmination 
of their efforts, the first flights—commemorated by the 
monument to the Wrights at Kitty Hawk, North Carolina— 
came in the lifetimes of many persons still living. It oc- 
curred just 60 years ago this December 17. The anniversary 
will be observed with a national celebration at Kitty Hawk. 

Neither of the Wright brothers had finished high school. 
They had no engineering training. How were they able to 
invent the airplane? On the following six pages, in historic 
photographs and, largely, in the Wright brothers’ own 
words, Poputar SciENce invites you to relive their faltering, 
yet dramatic, discouraging, and finally successful, efforts to 
become the first men to fly with engine-driven wings—to 
relive that triumphant, windy day on the lonely sand dunes 
of Kitty Hawk. 


CONTINUED 51 


“Our first interest began when we were children.” —Oxviie Wric 


In Great Britain in 1848, long before the 
Wrights were born, this model airplane built by 
George Stringfellow had made the first powered 
flight in history. In a 

imitating birds, uselessh 
ping wings, Stringfellow’s model g 


ving, to fly wi 
ed Aight 


“Oto Lilienthal had 
been killed . . .” 
—Onvinie, 1899. 
In Germany, Otto Lilienthal 
studied the flight of birds and 
built gliders in which he made 
many short fights, mostly dow 
hill. The Wrights learned of him 
in newspapers or magazines— 
Orville did not remember which, 
In 1896 Lilienthal was killed 
when a gust of wind upset his 
lider. The Wrights decided that 
ix glider had not been properly 
balanced and that his flights had 
been too brief and far apart 
him to get enough practi 
in flight. ‘They would try to 
avoid those mistakes. 
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rr, 1899, 


With a fixed wing, propellers, and an engine— 
three things that the Wrights would, employ 
ers 


55 years later. One day the Wright brot 
father, Milton, brought the boys a toy heli- 
copter driven by a rubber band, ‘That aroused 
the lads’ interest in fyi 


“I have been afflicted 
with the belief that 

flight is possible.” 
—Witwwn To ms Farin, 1900. 


In America, Octave Chanute 
started to glide at 64—and de- 
signed a biplane glider (at left) 
the Wrights would emulate. 
Chanute for years corresponded 
eueband geet ed the 

Vrights, and_ hel keep up 
Wilbur's confidence. Chanute 
had been chief engineer for the 
Chicago & Alton — Railroad, 
laid out the Chicago stockyards, 
and superintended the _ first 
bridge across the Missouri River 
at Kansas oy He made 2,000 
successful glider flights. 


“It is only a question 
of knowledge and skill.” 
—Wasvr, May 30, 1899. 


A bicycle was the first_me- 
chanical device many Americans 
owned, and it taught the first 
lessons in mechanies—both prin- 
ciples and skills~to many Amer- 
feans. ‘The Wrights leaned 
mechanics from repairing and 
making bicycles 8 in their Dayton, 
Ohio, shop (right), a few Blocks 
from’ their home. Here, over 
half-a-dozen laborious years, 
they developed their knowledge 
of aerodynamics: reading every- 
io on the subjects calculating 
her pressure from the first 
wind tunnel ever built (the 
powered the fan with a small 
gasoline engine) iguring the 
est curvature and square Foot- 
age for the wings; designing ribs 
ands} spars talking out a thou- 
sand details, You could not ride 
a rags ‘only from reading, the 
Wrights knew, "Nor ‘could you 
that way, They decided to 
Pasties “ghiig Thee thee 
would build a flying machine. 


Frequently lying on their backs, the Wrights carefully studied 
the flight of birds. Wilbur's Notebook A, 1900- 01, contains the 
results of wide-eyed observations: 


“The dihedral angle [a V-shaped angle of the wings] 
is of advantage only in still air. It greatly increases 
“It is the disturbing effects of side gusts. 


ibl. “The buzzard which uses the dihedral angle \— 
Posstble finds greater difficulty to maintain equilibrium in 
strong winds than eagles and hawks which hold their 
has fly wings level ~~.” 
without You can see in that the thought of the fixed airplane wing. 
29 “The hen hawk can rise faster than the buzzard and 
motors. its motion is steadier. It displays less effort in main- 
—Wizsur To a ” 
Cuaxute, 1900, _ taining its balance.’ 


“A damp day is unfavorable for soaring unless there 
is a high wind.” 
“No bird soars in a calm.” 


When they asked the Weather Bureau to suggest a windy spot 
to try out a glider, the Wrights were told of a remote place 
called Kitty Hawk, on the sand-dune coast of North Carolina. 
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“It is safer to practice in a 
wind.” —WiLBCK TO His PA 


*, 1900, 


hts took their First glider to 


end of 
‘he Wrights 
in the kite for a total of 10 minutes 
that year. When Wilbur took the int 
tethered glider ride, he shouted, “Lem- 
me down! Lemme’ down ter the 
Wrights pele —for a total of two min- 
utes—without the rope. 


“We erected a cheap 
frame building.” 


To protect tithe stlick 
wpe un eat 
With 


formed an awning 
the full width of th 
the first airplane 
chines” from 


“The inability to balance and steer 


That was the big problem for students of aviatio 
‘Their goal in 1902’ was a completeh 
added something new—a vertical tail a 
me movable and adjustable—a rudder. (A man named William 


it soon beca 


flown as 
ailerons 
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EPTEMBER, 1901, 


itty Hawk, the broth- 
Both ends of the bt 
bur, “except the gable parts, were mad 
doors which hinged above, so that when opened they 

h and left an entrance 


.” Thus was constructed 
ar—horn to protect their “ma- 
wk's gusty winds. 


. Henson had patented such a 
also had an elevator in front to move it up or down, and 
wingtips to enable a pi 


“Greater prudence is needed rather 
than greater si i.” —Wi.wur, Jucy, 1901, 


In 1901, the Wrights returned to Kitty Hawk with a 
slider about twice ax big as any previons one. It had 
aj wingspan of 22 fect, When they Hlew it like kite, 

not in it. But when they tried it as a 

a ler, each flew, lying on his stomach, Lying down cut 
a man’s resistance to the wind to a fifth or tenth of 
right position. Besides, lying prone helped the glid- 
equilibrium, and seemed to enable them to land it 
afely. By 1901, tests showed the Wrights. that 
jons of wind pressure were unreliable, 
back to the bicycle shop for lots of refiguring. 
Wilbur said men wouldn't fly for a thousand years. 


said 
into 


°—Wituvn, Serresmen, 1901. 


the Wrights believed. 
stable, controllable machine. So they 
it the rear. At first fixed (as above), 


device, back in 1842.) The glider, here 


it to maintain balance. 


brother made I 
—Witnur, SEPTEMBER, 1902. 


“In one glide ae 
feet... 


After a few experiments, the 
Wrights made the wires ‘that 
controlled the new rudder also 
control the ailerons, Now the 
new glider, the biggest yet, was 
ready. They began to glide with 
their customary caution, at first 
rising only a Few inches, then 
five or six feet, above ground 
(right). After 30 glides, they found their ma- ways, with the greatest case and certainty . . 2” 
chine Was at last under almost perfect control ‘To Britain's Robert Baden-Powell he said the 
by its pilot. In the last 10 days at Kitty Hawk — Wrights wer . now doing nearly as well as 
in 1902 they made 250 glides. ‘The longest, 622% the vulture.” The Wrights left Kitty Hawk at 
feet, lasted 26 seconds. ‘They glided against the end of October. They wanted to use their 
strong winds, some as high as 36 miles an hour. round-trip railroad tickets, which expired Octo- 
Said Octave Chanute, who was there in 1902: her 31. A replica of their 1902 glider can be 
"The machine could be glided up ordownorside- seen today at the Kitty Hawk museum, 


“The next step 
to apply a motor. 
Witwer, Decesmen, 1902 


On the basis of their high- 
ly successful 1902 glider, the 
Wright brothers applied for a 
patent on a flying machine. The 


patent was granted in 1906, 
“About Christmastime,” wrote 
Orville, “we began the construc- 
tion of the motor, which is, of 
four cylinders.” Charlie Taylor, 
their ‘mechanic, ped them 


build what Wilbur called. “an 
automobile motor simplified.” It 
weighed 170 pounds, was water- 
cooled, and made 1,200 revolu- 
tions a minute, 


“All the propellers built 
heretofore are all wrong.” 
—Onvitte, June, 1903. 


Last-minute headache was 
how to make and shape propel- 
lers. A book by Octave Chanute 
listed 44 other books that uy 


into their 1903 airplane—shown here after the 
will have to be either a good deal better, or a Wrights’ return to Kitty Hawk, Another addi- 
zood deal worse.” The engine and two propel- tion: sled runners, extended in front, to prevent 
lers were added to the 1902 glider to tum it rolling over forward on landing. 
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Man’s first powered flight: “After running the engine and propellers a few 
minutes to get them in working order, I got on the machine at 10:35 for the 
first trial... the machine started off, increasing in speed to probably 7 


or 8 miles, The machine lifted . . .” 


Back for the fourth and last time at Kitty 
Hawk the Wrights heard some news: On De- 
cember 8, 1903, a plane designed by Samuel 
Pierpont Langley of the Smithsonian Institution 
failed to fly at Washington, It was Langley's 
last attempt. He had spent $70,000. 

‘The Wrights were finishing their plane, pre- 
paring for their own attempt. They had placed 
the engine a little to right of center so that 
either of them—each weighed around 145 
ounds—could ride, lying flat, a little to the 
left, and so balance the plane.’ The craft had a 
wingspan of a few inches over 40 feet. The 
wings were six feet apart. 

The propellers, which kept coming off their 
shafts, were finally held on by metal straps, 
wood screws, and—a cure-all for the Wright 
brothers—bicycle cement. Altogether, including 
fares to Kitty Hawk, the Wrights ‘had spent 
less than $1,000. 

On December 14, six days after Langl 
disaster, the Wrights made a preliminary trial 
of their 1903 machine. The plane, which had 
no landing wheels, took off by moving along a 
monorail track on’ the ground. The track was 
made of four 15-foot-long two-by-fours, with a 
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—Onvitte Waucet's piany, Deceawen 17, 1903. 


thin metal strip on top. A truck, supporting the 
plane, ran along the track on rollers made from 
Modified bicyele hubs. When the plane rose, 
it left the truck on the ground. The plane was 
launched off a hill, with Wilbur aboard. It was 
in the air only 3 Seconds, and landed 105 feet 
from the start. A landing runner and two struts 
were damaged. It took the next two days to 
repair them. 
Jecember 17, the day that would go down in 
history, was inclement. It was cold. The pud- 
dies of water at Kitty Hawk froze over. But 
the Wrights wanted to be home in Dayton for 
Christmas, and time was running out. By 10 
o'clock that morning they decided to try the 
plane. They had invited everybody in the vicin- 
. Three men from the Kill Devil Life Saving 
Station, near Kitty Hawk, accepted: John, T- 
Daniels, W. S. Dough, and A. D. Etheridge. 
And two other neighbors, W. C. Brinkley of 
Manteu and John Ward of Nags Head, showed 
up. One man, Bill Tate, decided there was too 
much wind for a flight and didn’t come. 
‘As Wilbur had made the December 14 trial, 
it was Orville’s turn, He lay down in the plane, 
“T released the wire that held the machine to 


»” Orville later wrote, 
» started forward into the w 
de of the machine, holding the wing 
to balance it o . 

Unlike the trial run of the lth, 
calm, the machi 
. After a 40-foot 


mile wind, started very 
run, it lifted itself off the ti 


camera for us, 
as the machine 


height of about two feet,” 
The slow forward spc 
over the ground is clearly shown 
in the picture by Wilbur's 
machine without 
ie course of the flight wp and down was 
sccmenbdy Gane partly due to th 
ity of the air and’ partly to lack 
1 handling this mach 
little over 100 feet Frc 
track, or a little over 120 feet fron 
which it rose into the air, ended the flight 
“The flight lasted only 
was nevertheless the first 
world in which a mac ) 
raised itself by its own power in 
led forward without reduction of 
ally landed at « poi 
from which it had started. 
The visitors helped carry the plane back to 
tarting track, The Wrights made three more 


fights that day. The second one was 75 feet 
longer than the first; the third was over 200 
fect; the fourth and last, at noon, lasted 59 
seconds and covered 852 feet 
After the last trip, a gust of wind hit the 
plane. Its ribs and a number of other parts were 
broken and its engine damaged. The pl 
could not fly again 
The five visitors drifted away. Orville and 
Wilbur Wright, now with no need to hurry, 
prepared and ate their lunch, Then they washed 
the dishes, About two o'clock they walked four 
or five miles to the Kitty Hawk weather st 
They sent a telegram, to their father in Day! 
“Success four flights,” they wired, and told hi 
they'd be back for Christmas. They. were 
ter had so dampened belief in 
flying that only afew, newspapers made any 
mention of the Wrights’ flights, and there were 
no reporters on hand when the men who had 
st started th of aviation reached the ra 
1 station later, There 
were no thror heir father met 
them, though, younger sister 
Katharine, and Lorin, one of their two older 
brothers. The conquerors of the air rode hom 
with their family, in a one-horse surrey. i il 
Note: Wright brothers’ quotations accompanyin 
photographs are from The Papers of Wilbur 
and Orville Wright, Volume One: 1899-1905. 
McGraw-Hill Book Co., Inc., NYC. 
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SS Engine is water-cooled, 
except for rotor, which 
is cooled and lubricated 
by oil. A single spark 
plug ignites the mixture. 


Lower the engine cover 
and you still have lug: 
gage room. And there's 
more space in the front 
trunk and behind seats. 
BYPASS FOR RETURNING. 

PART OF HOT WATER TO ENGINE 

WATER PUMP 


me 


HEATER BYPASS 
HOTARYVENT EATER 


‘RADIATOR 


Front-mounted radiator gives more even weight 
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NSU Spider 
is powered 
by Wankel 
rotary engine 


The first production car 
to be powered by a rotary- 
piston engine has been intro- 
duced by NSU of Germany 

Its tiny power plant dis- 
places about 30 cu. in. and is 
a simpler, more efficient ver- 
sion of the Wankel engine 
described in PS [March, 
1960]. It develops 64 hp. at 
5,000 r.p.m, and, according 
to the manufacturer, offers 
95 m.p.h. top speed, 35 
m.p.g. economy 

The car, called the Spider, 
is a convertible version of 
the NSU Sport Prinz. Front 
wheels boast coil springs and 
disk brakes; rear wheels are 
independently coil-sprung. 

The manual transmission 
s four forward speeds, all 
hronized. The clutch is 
hydraulically actuated. 

Two important advantages 
of the rotary-piston engine 
are its compact size and its 
lightness. It weighs only 275 
pounds complete with all 
accessories less than a 
reciprocating engine of the 
same horsepower. Also, it is 
claimed, it runs far smoother. 
In spite of its high compres- 
sion ratio—8.5:1—it uses reg- 
ular gas; there are no valves 
to heat up and cause pre- 
mature ignition of fuel. 

Mass production is sched- 
uled for spring. No prices 
have been released. 


a be 


Mars ship conceived by GE has throw-away fuel tanks. The well inside is a radiation shelter. 


So We Land on the Moon 
-Then What? 


Where do we go after 
a lunar landing? Here’s the 
timetable we're shooting for 


By C. P. Gilmore 


ILL human explorers ever 
reach the other planets in the 
solar system? It depends on 


which crystal ball you're looking into. Yj, | Hesditig back’ to orb ing 


The U.S. space program has become one crew capsule leaves wings behind. 
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of the most controversial issues today. 
Even within the National Aeronautics 
and Space Administration there are two 
camps: a conservative faction, concerned 
only with practical space jobs that can 
be done in the near future, and the “on- 
to-Jupiter boys.” 

It's not widely known, though, that 
NASA has a master plan for space ex- 
ploration that goes far beyond landing 
men on the moon—that envisons manned 
voyages to some of the planets within 
the next 25 years. 

How realistic is the timetable? Let's 
take a look at the s to the planets, 
as outlined in NASA's chart (see facing 
page). We'll skip over the programs in 
blocks 1, 2, 4, and 5, which lead up 
to the manned Apollo landings on the 
moon, and see what lies beyond. 

Unmanned deep-space probes ( 1960s— 
block 3). Like Mariner II, the highly 
successful probe that investigated Venus 
last December [see “Keeping a Date 
with Venus,” PS, Dec. '62], some of these 
are actually scheduled for planetary mis- 
sions. A Mariner fly-by to gather data 
on Mars is scheduled for 1964. A bigger 
Mariner is also in the works, to gather 
more data during a fly-by in 1966 and 


also to spit out a capsule for soft landing 
on Mars. This will, NASA hopes, deliver 
a gadget called Gulliver that will try 
to detect traces of life on the red planet. 
Another Mariner may land an instru- 
ment package on Venus in 1965. While 
these shots are difficult, they have a 
good chance of succeeding. NASA also 
anticipates the development of un- 
manned spacecraft that can travel to 
Jupiter, Saturn, and Pluto in the 1970s. 

Space station (after 1968—block 7). 
A platform kept in orbit around the 
earth for long periods will give men the 
experience they need to go to the plan- 
ets. Main question: Will an interplane- 
tary ship need artificial gravity? Astro- 
nauts Walter Schirra and Gordon Cooper 
were both shaky after their Mercury 
flights. If weightlessness turns out to 
have serious physiological effects on 
spacemen, interplanetary ships will have 
to rotate in flight to produce a centrifu- 
gal-force field acting as artificial gravity; 
such ships would present special design 
problen 


Project Gemini should provide experi- 
ence with maneuvering and rendezvous. 
Then it should be possible to design and 

[Continued on page 185} 


Gulliver, ambassador to the microbes of Mars 


Small guns on baseplate would shoot sticky 
string across Martian landscape. Mechanism 
has been turned upside down for photo. 
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String is reeled in and soaked in nutrient 
containing carbon 14. If Geiger counter de- 
tects radioactive CO., there's life on Mars. 


EARTH-ORBIT 


PLANETARY 


1958- 1962- 3 
SATELLITES LUNAR PROBES DEEP SPACE PROBES 
2 
SCIENTIFIC | RANGER | MARINER 
Z COMMUNICATION > SURVEYOR 5 WOVKGER 
B (WEATHER SEARCH FOR 
= NAVIGATION EXTRATERRESTRIAL LIFE 
OUTER PLANETS 
LEAVE SOLAR _SYSTEM 
g@ 1962-68 al BEFORE 1970 5 VAFTER 1975 6 
a MANNED SATELLITES | MANNED LANDING MANNED EXPEDITIONS 
wa 
Z= MERCURY b APOLLO > MARS LANDING 
SG cemini LUNAR LOGISTIC VENUS RECONNAISSANCE 
a SYSTEM SEARCH FOR LIFE 
% MANEUVERING REENTRY SEN RCANETS 
AFTER 1968 AFTER 1970 Q AFTER 1980 
¢ “ORBITAL OPERATIONS | PLANETARY 
oz | OPERATIONS 
WO SPACE STATION | 
Zr FERRY VEHICLE > LUNAR BASE ) MARS STATION 
tT 4 RECOVERABLE EXPEDITIONS TO 
=u Boosters | JUPITER SATELLITES. 
cc) MERCURY 
| OTHERS 


| 
U.S, master plan for space exploration, issued 
by NASA, includes existing projects (in itali 
and those’ envisioned for later, Arrows between 


the blocks show how the technology devel- 
oped at each stage makes possible more ad- 
vanced projects or improves others. 


Corer ec cccccsccesccsssesseesessssssesesesesessssesssesesesesees 


One cold day last winter I stood in a 
parking lot in Alexandria, Va., and watched 
a drama that may soon be reenacted on the 
surface of the planet Mars. 

Engineer Wendell Carriker of the Ameri- 
can Machine and Foundry Company put a 
carburetor-size gadget called Gulliver on 
the ground. There was a muffled explosion 
and two thimble-size aluminum projectiles 
shot out, like miniature rockets from launch- 
ing tubes, Each of the projectiles trailed 
25 feet of string. 

A few seconds later, a small motor began 
to whir, The strings, sticky with silicone 
grease, slithered back toward Gulliver, coat- 
ing themselves with dirt and bits of grass. 
They disappeared inside the mechanism 
through two small funnels. 

Carriker picked up his toy and led the 
way back to the laboratory. There, using 
a disassembled model, he showed me what 


happens inside. With the strings wound 
in, a second charge inside Gulliver breaks 
a glass container and soaks the string with 
a nutrient broth. Germs and other micro- 
organisms picked up by the sticky string 
begin to grow and multiply. 

The broth contains a small amount of 
radioactive carbon 14. When the micro- 
organisms grow in this broth, they give off 
carbon dioxide tagged with the radioactive 
tracer. If a built-in Geiger counter detects 
sufficient radioactive gas, it's a sure sign 
that microbes picked up by the string are 
growing in the chamber. 

This ingenious device, invented by Dr. 
Gilbert Levin of Resources Research, Inc., 
Washington, D.C., may well answer the big 
question: Is there life on Mars? Scheduled 
to be soft-landed there in 1966, Gulliver 
will radio back the news of microscopic 
life—if any—in the Martian soil —C.P.G. 


MAIN BEAMS: 


TOWERS: 
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Hanging 

a Building 
in Air Sets 
New Style 


Up went a pair of 
hollow concrete towers. 
Concrete beams joined 
them. Next came steel 
trusses, crosswise. 
From the ends, tubular 
steel hangers dropped 
nearly to the ground, 
Floor joists of steel 
were welded to the 
hangers, and to steel 
inserts in the towers. 

By that novel plan a 
six-story office building 
has just been hung in 

mid-air at Mexico City. 

First. of its kind, the 
suspended Monterrey 
Building will resist 
damage by earth- 
which shake 
y_ structures 
with whiplash effect at 
the top. 

A maximum of un- 
obstructed floor space 
is another advantage. 
Entirely free from in- 
ternal columns, the 92- 
by-131-foot interior is 
pierced only by the two 
19-foot-square towers. 

One tower contains 
elevators; the other, a 
fire escape, air-condi- 
tioning ducts, and elec- 
tric-wiring ‘conduits. 
The towers’ concrete- 
cell foundation. literal- 
ly floats in mud under- 
lying the city’s thin 
ust of soil. 

Atop the building, a 
glass-ended restaurant 
does without internal 
columns, too. U-shaped 
frames support a con- 
crete roof formed in a 
catenary — the natural 
curve of a hanging ca- 
ble or flexible member. 
—Walter Ian Fischman. 


Pinhead detector 
for space signals 


The tiny white but- 
ton in the lens at right 
can detect and amplify, 
by 100 times, signals 
carried to it on less 
than a billionth of a 
watt of light, The tran- 
sistorlike device, a 
quarter-inch in diam- 
eter, would be the 
heart of a matchbox- 
e receiver, enabling 
space systems to pick 
up light-borne signals 
beamed from millions 
of miles away. Sperry 
Rand researchers, who 
developed it, hope to 
make it still a billion 
times more sensitiv 
comparable to seeing, 
from the moon, the 
glow of a 400-watt 
bulb on earth. 


Engineers put an arm in space 


What does it feel like in space? Engi- 
neers working on Project Apollo at Honey- 
well’s Aeronautical Division in Minneapolis 
can find out by thrusting an arm into a 
pressure-suit glove set in a small plexiglas 
vacuum chamber and working a hand 
trol unit. Experiencing the handicap of a 
pressurized space suit helps them in design- 
ing control equipment for astronauts. 


PS PICTURE NEWS 


Eavesdropping on fish 


aturalist Fred Methner brings the fish 
to the mike instead of the mike to the fish 
in order to record their sounds, Intrigued 
by the strange noises he heard while skin- 
diving in the tropics, he began a program 
of recording fish sounds in the West Berlin 
aquarium, Munching by the carnivorous 
South American piranha sounds like 

excavator chewing into a pile of rocl 


REPORT FROM THE DRIVER'S SEAT 


DODGE: 


Lots of go with 
plenty of whoa 


By Alex Markovich 


HEN I set out to test-drive the 
new Dodge, my first impulse 
was to ask for the 426-cube 


Ramcharger. This, of course, is the super 
hairy competition job, with rumbling e: 
hausts, a gluttonous thirst, and an idle 
like a bullfrog with hiccups—the car that 
won the super-stock drag championship 
at the recent Nation [se re Hot 
Rodders Really Crazy?” page 72]. 

Then I thought better of it. What 
really should test, I decided, is a more 
nsible car—one that wouldn't grumble 
over a daily chuff to the train station 
and a hop to the drive-in. 

I got a Polara 500, a 383-incher with 
four-barrel carb and TorqueFlite, per- 
fect for such tasks. Surprisingly, it 


we 


Dash is fully instrumented, but gauges 
aren't numbered; they're labeled low-high, 
cold-hot, Wish the speedo were round, too. 


Flick the wheel, 
kick the gas, and 
you're Barney 
Oldfield. To tuck 
n the tail again, 
straighten the . \ 


front wheels, ease is oe 


off on the gas. 

also proved to be a savage performer 
Punching the throttle at any speed pro- 
duced instant results, accompanied by a 
muted but authoritative growl. With so 
much power on tap, wheelspin was a 
problem on takeoff during acceleration 
runs until my right foot became edu 
cated, The optional limited-slip differ 
ential would have helped 

This is a car for people who enjoy 
driving. I put it through its paces at the 
serpentine Lime Rock race track in Con- 


Se 


Optional console-mounted lever looks j 
and is easier to operate than the nicely 
hidden shift buttons standard on Dodge. 


necticut, Conclusion; That torsion-bar 


and-leaf-spring suspension has no peer 
in Detroit for fast, stable cornering. The 


Dodge has slightly more weight on its 
front wheels than oh its rear ones; this 
contributes to a mild understeer that 


neutral as 
speed goes up, Oversteer can be induced 
Just Hick the steering 


wheel and jab the loud pedal, and the tail 


becomes progressively. more 
easily at any time 


wags obediently in an impressive-look 
ing but completely controlled drift 


All that iron stu, 
toasted knuckles g 


This 
After acquaintance you 
can make it sit up and do handsprings. 
It reacts predictably and with plenty of 


real beauty of the car: 
minutes 


is the 
a few 


advance notice to every 


Ride feels slightly softer than last year, 


maneuver, 
because of the longer 
rear leaf springs. It's still firm compared 
with other Detroit products, but few 
would find it objectionable. On rough 
no bot- 


probably new 


surfaces there's little pitching 
toming 
continued 


1 


is pronounced on corners, but tires 


ly with about four 


g position is good. 


How big is the trunk? I climbed in 
to find out. There's lots of room. The 
spare hides discreetly under fitted cover. 


Brakes provided more than adequate 
whoa. After half a dozen fast laps around 
the track with speeds topping 90, the 
brakes started pulling to the right slight- 
ly and pedal effort increased noticeably. 
But they were still in better shape than 
those of several competing cars that had 
received similar treatment around Lime 
Rock. 

Our test car had manual brakes. I 
found them much better than the op- 
tional power-assisted ones, which are far 
too sensitive. A little extra foot pressure 
on the latter and your passenger may 
make an unscheduled exit—through the 
windshield. 


There’s no shortage of power, as shown 
by long streaks of burned rubber. For 
fast takeoffs I held brakes, revved engine. 


The TorqueFlite three-speed automat- 
ic transmission is smooth during normal 
driving and very crisp and positi 
der full throttle. It's so efficient, in fact, 
that it often beats stick shifts at drag 


sibility is excellent all around—un- 
usual in a convertible. Front fenders are 
flared to help the driver gauge the width 
of the car. Interior room is unusually 
good, especially in the rear seat. 

All panels and trim fit perfectly. And 
to prove that its cars are healthy me- 
chanically, the corporation is continuing 
its five-year or 50,000-mile warranty on 
engine and drive train. on 


FACTS ON THE DODGE 
Model: Polara 500. 


Fuctory-suggested bi 
as equipped: $4,005.75. 
Engine: V-8; 330 hp. @ 4,600 r.p.m.; maxi- 
mum torque, 425  poun @ 2,800 
rpm; bore and stroke, 4.25 by 3.38" in; 
displacement, 383 cu. in.; compression ratio, 
10:1; carburetion, four-barrel; weight (Ib.) 
per hp., 10; engine revs per mile, 2,594; 
ton travel (ft.) per mile, 1,461; fuel 
gained, Premium; crankcase capacity, 4 qt.; 
el capacity, 19 gal. 

Transmission: three-speed automat 
(:1), 2.45, 145, 1.00; reverse, 2.20, 

Axle ratio: 3.23:1. Steering ratio (power): 
18,8:1. Turns lock-to-lock: 3.5. Brake-swept 
area: 314.2 sq. in. Tire size: 7.00 by 14. 
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price: $2,902°; price 


e; ratios 


Outside dimensions: wheelbase, 119 in.: 
track, 59.5 in. front, 59.6 in, rear; overall 
length, 209.8 in.; width, 74.9 in.; height, 
544 in.; ground clearance, 5.3 in. 


Curb weight: 3,310 Ib. Weight distribution: 
front, 55%; rear, 45%, 


Speedometer error®*: indicated 60 m.p.h. is 
actual 55 m.p.h, Odometer error**: +3.4%. 


D m.p.h., 23. 
2; 60 mp. 
Acceleration (seconds)°*: 0-60 m.p.h., 
7.1°**; 40-60 m.p.h., 3.0; 50-70 mp.h., 4.3. 
Top speed**: 130 mp.h. 

*includes federal excise tax, but no state or local 
taxes, transportation, or dealer preparation. 
**Performance figures were measured with an On- 
gare Bin wheel tnd oct Rone esters, a" O 
***Shifting TorqueFlite manually; 
starting in drive range. 


7.7 seconds 


SUGGESTIONS 
a 


20,000,000 
Bucks in the 
Suggestion Box 


Got an idea that will mean bigger profits for your company? 
Drop it in the box. Here’s how little ideas can pay off big 


By E. D. Fales Jr. 
V KENTUCKY the other day a man 
yf loaded his family aboard a new boat 
and shoved off for a long-overdue 
vacation, He'd paid for it all by drop- 
ping a numbered slip of paper into his 
company’s suggestion box. 
In Somerville, N.J., an RCA electrician 
made enough money from an idea to 
buy a second car. And in Hamilton, Ohio, 


recently a man who works for Fisher 
Body moved into a new home—mostly 
paid for with suggestion-box winnings. 

For decades, people have made fun of 
the office bright-idea box, Cartoonists 
still lampoon it. A recent cartoon shows 
a boss reaching into the suggestion box 
and drawing forth an idea. He reads it. 
“But which lake?” he asks. 

Suddenly, however, suggestion boxes 
have stopped being funny, Today the 


‘CONTINUED a 


The payoffs are not all jackpots, but even simple ideas 
me GSES, 


Why didn’t you think of this? “Paint an 
EMPLOYEES ONLY sign to keep visitors out. 


h ast is: At least $20 million— 
and possibly much more—will be paid 
. companies this year for 
You're missing a bet if you don't 
get in on the money. 

To be sure, not all awards will buy 
boats or cars. Far from it. Many run 
from $2 to $25. Some companies, like 
Camation Milk, now give movie cam- 
eras, and two Carnation employees in 
Waverly, Iowa, recently won a Mexican 
trip. 

But jackpot awards are getting to be 
common. A Whirlpool Corp. welder re- 
cently noticed that a lot of time was 
wasted because tanks of argon gas used 
by welders soon ran empty and had to 
be replaced. He wrote out a note that 
said, in eff “Quit using the little 
tanks. Install a big tank outside the shop 
and pipe the gas in to each welder.” It 
was a simple idea—most prize winners 
are, as you will see—but it won $1,000. 

Ed Sutherland, a young clerk for Gen- 
eral Motors, recently suggested a gadget 
that would make it easier to manufac- 
ture a remote-control outside mirror for 
Pontiacs. Back came a check for $5,000 
—GM's maximum prize. 

When his idea was used for Tempest 
cars, Sutherland fielded another $3,333 
prize, 

Not even this can compare to what 
happened to Herbert Owens, 36, who 
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A railway worker won $70 for 30 minutes’ note- 
taking. His total idea-money to date: $5,000. 


is employed by IBM in Baltimore, Md. 
One day Owens tossed a small idea 
into the box and got a check for $25. 
Encouraged, he tried again, got another 
$25. On the third try, the ante went up 
to $35, He decided to try some more. 

Cure for the slipping wheels, Owens 
knew that IBM had been having a small 
problem with some electronic computers. 
You've seen computer tape-recorder 
wheels that whirl one way, pause, then 
reverse. These wheels are “searching”— 
rapidly scanning the tape for needed 
. To do this they must work with 
ion. 

But under strain, some units were de- 
veloping slight slippage. A wheel might 
not start quite fast enough—or when it 
stopped it might go just a hair too far. 
IBM machines must be right, so this 
was annoying to both company and 
customers. 

It seemed to Owens that the trouble 

could be cured very simply—by inserting 
a small metal shim in the units during 
manufacture. It would have to be only a 
tiny thing a half-inch wide. 
He made his suggestion. IBM gave it a 
try. Suddenly the wheels worked with 
untiring accuracy. Maintenance was cut. 
Customers were - happy. 

IBM, which possesses one of the 
world’s most successful managements, 
has an idea that employees should be 


have won surprised suggestion-droppers four-figure checks 
HAS Lak a] 
Fh 


Nail-polish a power belt? Seems like a crazy 
idea? It made a lady operator $6,000 richer. 


well rewarded when they think up ways 
to save their company money or increase 
its profits. So it was that Owens, not long 
after his idea went in, received a stagger- 


ing check: $32,000 for a simple ide 

Or consider Charles Glancey and 
rence Livigni, two technicians who also 
work for IBM, at Poughkeepsie, N.Y. At 
about the same time, they suggested that 
IBM computers really didn't need 14 of 
their many printed circuits. 

They even figured a way to get rid of 
them by a bit of rewiring. IBM found 
the computers worked just as well—and 
cost less to build. A few days after 
Owens got his $32,000 in Baltimore, the 
two in Poughkeepsie found themselves 
staring at a joint check for $56,013, be- 
lieved to be the highest idea award ever 
made. 

Welcome mat for ideas. There was a 
time when any idea an employee had 
might be automatically considered the 
property of the company. It didn’t mat- 
ter that you might have worked on it at 
home many nights. Even patents were 
appropriated. Result: Thinking was dis- 
couraged. Many took the attitude, “W 
let the brass worry about everythin 
Some employees day after da: 
costly errors, or opportunities mi 
and didn’t bother to suggest changes. 

But today an increasing number of 
companies are realizing that this is all 


Two idea men shared an IBM check for $56,- 
013—believed to be biggest idea award. 


wrong. To survive today—and grow— 
they know a company needs a steady 
flood of imaginative ideas. This helps ex- 
plain why 300 of the biggest U.S, com- 
panies alone this year will shell out over 
$16 million for employee ideas, Ford will 
tribute in the neighborhood of $1 mil- 
lion, GM $3 million. Swift, U.S. Steel, 
General Electri tional Cash Reg- 
ister, Standard Oil will again be among 
heavy award givers. So will Boeing and 
United Airlines, Even the U.S. govern- 
ment, the Los Angeles municipal and 
county governments and other units 
keenly aware of growing taxes—now are 
buying ideas that will help save the tax- 
payers money. 

How the idea boxes work. In some of- 
fices you merely write your idea, sign it, 
and toss it in the slotted box. In others 
you use a numbered form. You don't 
sign it—in order to keep you from feeling 
later that favoritism might have influ- 
enced the decision. But you do keep a 
numbered tear-off slip—and claim your 
idea later. 

From the box your idea may go to the 
boss, who will assign someone to look 
into it. Or, in a large company, it may 
go direct to a special suggestion commit- 
tee with authority to make an immediate 
award, up to $25, assuming the idea is 
useful, 

This award may be increased later by 
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executive action, or if yours is a branch 
of a large corporation, by the main-head- 
quarters suggestion committee. (Some 
concerns now even employ full-time sug- 
gestion-system staffs. ) 

What ideas are wanted? The answer 
is: Suggest anything that will help your 
company. It may be a new product, a 
better way of making something, a more 
efficient tool—or a way to use waste 
metal or plastic. Or it may even be 
something as simple as a new and sim- 
pler weekly report form. Men have won 
money just for suggesting that certain 
reports be eliminated— 
because they were no 


to run at slow speed—a waste of time 
and money. 

It seemed to operator Clyde Love that 
the solution was easy. “Why not tap 
some of the liquid coolant inside the 
machine itself and mix it in the air 
sted. The idea was tried, 
saved the company $3,224 in 12 months, 
and Love received a check for $403. He 
also got another, a dividend that also 
sometimes comes to idea-givers: a pro- 
motion, 

The obvious ideas. In GM's Tech Cen- 
ter at Warren, Mich. is a big overhead 
crane with eight con- 
trol buttons: Norru, 
EAST, SOUTH, WEST, 


longer needed. A great 
deal of _time-wasting 
procedure exists in 
many companies today 
just because no one has 
ever thought to do 
away with it. 

Your idea could be a 
simpler filing system, a 
way of making jobs 
safer and more pleas- 
ant, anything to im- 
prove quality—or, 
above all—anything to 
cut costs, In Niles, IL, 


The best prize of all 


In Los Angeles one day 
Deamer and Ray Grant, elect 
cians for the Los Angeles De- 
tment of Water and Power, 
jointly suggested that an alarm 
fe put on truckr—to sound 
whenever they began pulling 

electric wires or stringing them 


he 

the idea was immediately 
tried out. Two months later_an 
employee nearly lost his life 
when trapped by a wire about 
to be hoisted. alarm went 
off, warning him just in time. 
The two men got cash awards 
—but their real reward was the 
greatest of ail: Th idea had 
saved a human 


RAISE, LOWER, START, 
srop. But the trouble 
is, not everybody who 
uses it knows which 
way is north, 
Technician Fred 
Gutterman knew that 
someone might cause 
ious damage some 
y by sending the 
crane east when it was 
supposed to go west. 
So he suggested a pre- 
caution: paint a com- 


recently, a Sears, Roe- 
buck store employee, 
Ray Anderson, got tired 
of sending assistants up and down lad- 
ders to change burned-out light bulbs. 
just quit using bulbs that 


he suggested. “They 


long-life bulbs 
burn three times as long.” 
Sears found Anderson's idea could 


save hundreds of dollars a year in 
ous stores. It sent him $1,239, his share 
of the savings. 

In Los Angeles, recently, the MeCul- 
loch Corp. was having trouble with a 
high-speed flywheel-boring machine. The 
machine jacket was effectively cooled by 
a arcile Gag water-base coolant, But the 
fast carbide bit was cooled by a power- 
ful air blast, At high speed the air blast 
was insufficient. The bit would get too 
hot and break. Hence the machine had 
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pass rose on the crane, 
His award: $50. 

State Farm Insur- 
ance Co. recently paid a woman em- 
ployee $10 for an even simpler idea. 
When visitors kept trying to use the 
wrong door she suggested “Paint a sign: 
oyres oxy.” An absurdly simple 
idea, but no one had thought of it, and 
she collected $10. 

Don't scoff at such little ideas. Some 
employees make lots of money from 
them. David Fraser is an Illinois Central 
Railroad employee at Markham, Il. 
Waiting for a train one day at Fulton, 
Ky., he looked around, listened to what 
people were saying, watched what they 
did. In 30 minutes he wrote down 12 
ideas, cashed in on seven for a total of 
about $70. Out of such alertness Fraser 
to date has collected $5,000. 

[Continued on page 197] 
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“I'd like to see them 
make...” 


Hand-warming, snow blowers 
that put their hollow handles 
to work. The tubing ends up 
near the engine; why not pipe 
hot air through it?—Mark Ste- 
phens, Manchester, Conn. 


Basin-shaped floor mats for cars. They'd hold  Shoelace kits with yards of lacing, metal tips, 
that grit from icy roads that 7 track into and a tip-applying tool, With several kids in 
the car, and they could be lifted out and emy the family, you never have the right-length 
tied easily.—S. Selsky, Massapequa Park, N.Y. lace—R. Klingensmith, Monroeville, Pa. 


A slide-out index behind wall telephones. Of Gripper snaps on the back panels of TTV sts 
ten there's no fat surface near such phones, and the front panels of washings “machines, 
and there’s no place to note frequently used They'd save on repair time, and there'd be no 
numbers.—R. B. Przekop, W. Hollywood, Fla. screws to lose—Mark Anderson, Ames, Iowa. 


1 


~ 


Are Drag 


“Christmas tree” in foreground turns green—a signal for the “rail” to burn off the line in 


Racers 


Really Crazy? 


They spend thousands of dollars and countless hours building 
weird-looking cars that can't be driven on the street 


By Devon Francis 


N_ ALMOST 2,000 occasions in 
the year now ending, a crowd 


of otherwise normal citizens has 
gathered at a stretch of paving in the 
middle of nowhere and proceeded to 
engage in—or watch—one of the world’s 
zaniest sports. 

To an outsider, these people make no 
sense. The piece of asphalt where they 
stage their events doesn't start anyplace 
or end anyplace. The participants sel- 
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dom get money. Th 
competing, and usually 
even a door prize. 
Spectators—and they are legion—yell 
themselves hoarse. Yet most of the time 
they can't keep up with who's ahead. 
This nutty state of affairs describes 
a pursuit known as “dragging” or “hot- 
rodding.” It commands the energies of 
hundreds of thousands of people. The 
pieces of paving are known as drag 
strips. There are about 100 such sites 
approved by sanctioning associations, 


pend hard cash 
go home without 


‘CONTINUED 


Early Fords—especially 1932s such as t 
hot-rodders. gis-Kramer coupe from F 
Chev V-8 engine, wide-rimmed rear wheels. 


a billow of tire smoke. 


PS Editor Bob Crossley 
(at far left) admires 
Top Eliminator trophy 
won at NHRA Nationals 
by driver Bob Vodnik 
and owners Ken Hirata 
and Phil Hobbs, Vod 
at wheel of a Chrysle 
powered dragster, “de- 

ited all comers by 
roaring through the tim- 
ing traps at 174.7 m.p.h. 
Elapsed time for quar- 
ter-mile: 8,62 seconds. 


All the tuning tricks allowed in stock class are eight-quart oil pan, extra breathers, Cure-Ride 
used in the 427-inch Galaxie below, owned by — shocks, traction bars, and slicks—treadless tires 
Tasca Ford of East Providence, R.1.'Drilled-out —improve performance. Tasca sells _ similar 
carb jets, exhaust headers, special air intakes, beasts—fully set up for drags—for $4,200, 


Compression ratios are pushed to where gasoline will 


ae fee ee ert gl 


«ROLL BAR 


BREATHER PIPES 


— SUPERCHARGER DRIVE BELT 


Anatomy of a dragst 
Chrysler engine sits far 
axle slic \ 


n old Ford, 
Motorcycle 
cially machine¢ 


er front axl 


from_ liftin; 


caster for > the light- 
adapted with at high speed 
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almost ignite without a Plug 


dragster cockpit shows driver enclo: 
inum body, protected by rollb: 
is chopped. There are no gauges. 


many more “renegade” strips that are not. 

Approved strips are exactly 60 feet 
wide, 3,500 feet long. Contestants are 
allowed 1,320 feet—a quarter of a mile— 
plus exactly 66 feet more, for accelera- 
tion. The remaining 2,114 feet are for 
slowing down. 

Most drag races are staged at local 
or regional meets. Each year come two 
big events: the Nationals at Indianapolis 
Raceway Park (several miles from the 
scene of the Indianapolis 500) over Labor 


if the 


power ranges from 900 to 1,000, Because 


tremendous torque, no transmission is needed. 


The Car cost $7,000 to, build It's owned by Day weekend, and the Winternationals 
ichard Lang, Tom Dickerson, Joe Anabory of at Pomot avs 
Brookly N.Y., runs A ragster class, aa. | 
Mg: BN eae) ta RAD ch With Por c's Editor, Bob 
Crossley, I attended the Nationals this 


year. For spectacle, it was superb, The 
dragsters are enveloped in smoke at the 
starting line as tires on their driving 
wheels burn from slippage. Once past 
the timing traps, parachutes, vividly col- 
ored, blossom to kill speed and save 
brakes. 

Speeds run high. In the approximate 
quarter-mile allowed for acceleration 
from a standing start, the most muscular 
dragsters reach 175 miles an hour or bet- 
ter. For comparison, a Boeing 707 Jet- 
liner, during its takeoff run, is doing 
barely 90 mp.h. in the same di 
AN Speeds run lower, too. Some cars can 
7 clock well under 100 and still win. That's 


Traction bar next to leaf spring of 1963 Dodge aptically: i 
Super Stocker prevents aske windup. It's mage  Pecause practically anything propelled by 
by the Dragmaster Co. of Carlsbad, Calif. tinued on pag 


Pivoted claw grips ice. This axle-mounted 
claw arm would let you start on ice by 


moving an inside-the-car lever. It would 
engage a lug on the arm with one on the 
wheel rim, moving wheel and claw together. 
At the end of its arc, the spring-retracted 
arm would slide free, return to rest or 
to reengage the wheel for another pass. 
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Newideas 
from the 
inventors 


Gas pump moves to car. You 
wouldn't have to inch your 
way to a pump at a busy gas 
station that had track-mounted 
pumps like these. The recently 
patented system would let you 
park in any vacant bay at the 
service island and wait (in or 
out of the car) for the pump 
to come to you. Reel-up hoses 
would feed the movable pumps 
from a central supply, 


Briefcase props papers. Fold-out legs would 
convert this double-duty dispatch case into 
a reading stand or lectern that might be 
useful to a salesman, club officer, or the 
like. To expose the legs, you'd slide out a 
side panel from between grooved ends, 
then move the panel to the upper side to 
use its ledge for holding notes. 


Float lifts bottled straw. Made short 
enough to fit inside a capped soda bottle, 
this plastic (or plastic-coated) straw would 
rise to sipping height when the bottle was 
opened, A bell-shaped float would supply 
lift, rising on gas bubbles. To sink the float 
when the bottle was being filled, the in- 
ventor suggests filling it with ice or sugar. 


Training leash whistles at dog. When a 
puppy forgets who's boss in the family, a 
high-pitched whistle in his collar or harness 
might remind him—painlessly—to pay at- 
tention to a command. A tube would 
connect the whistle in this training leash 
to an air bulb near the handle; to signal, 
you'd give the bulb a squeeze. 


Submarines and 
if steam 


Steam jet propels sub. 
other ships might travel 


were used for direct ram-jet propulsion. 
stem-to- 


Here, water entering a valved, 


The following patents hare heen iss 
tentions: Movasle ae 
E." Mays, La Porte, 


stern tube would pass through a steam 
chamber, expand, and thrust out the stern 
through a gooseneck. The ram action 
would lower pressure, admit more wat 


Morchand, NYC; Steam jet-No. 9,079,751 to Neilson 
W. Lewis, Bala-Ciymeyd, Pa 
‘patents may be ordered, by num 
sioner of Patents, Washington, D. 
‘at 25 cents each. To write to an incentor, if ti 
ficient, address 


ets from 
30331 
address 
sme and 
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Concrete bridge 
has single span 


Beautiful Arrabida 
Bridge across the 
1,600 -foot-wide 
Douro River at Opor- 
to, Portugal, is con- 
structed of reinforced 
concrete with no 
joints, 

Forms for the 169- 
foot-high twin arches 
were steel boxes, 
floated out from each 
bank and hoisted by 
crane. A steel lattice 
was strung between 
arches and columns 
added to support an 
86-foot-wide roadway. 
00-foot bridge 
5 million. 


How wheeled jet set 
land-vehicle record 


Combine three wheels, an aircraft-type chrome- 
moly frame covered by’a streamlined aluminum 
skin, and a J-47 turbojet engine developing 5,700 
pounds of thrust (equivalent to 5,700 hp. at '375 
mp.h.). Stir ina quarter of a million dollars. 
Season with the know-how of top engineers from 
Shell Oil and Goodyear Tire and Rubber. You're 
bound to come up with a speed record. 

The 30-foot-long Spirit of America, with its 
26-year-old builder, Craig Breedlove, at the helm, 
blasted across the Bonneville (Utah) Salt Flats 
at a two-way average of 407.45 m.p.h., faster 
than John Cobb's 1947 auto mark of 394.2 m.p.h. 

The car first had mn tried last year, but 
roved” unstable at epee around 300 m.p.h. A 
uge fiberglass fin and steerable nose wheel (two 
degrees arc) solved the problem. A canard fin 
under the nose was retained to reduce air turbu- 
lence. A newly developed aircraft-turbine fuel by 
Shell was used. High-speed braking was handled 
by a two-stage parachute mounted in containers 
just over the rear of the engine and released by 
a powder charge. Conventional wheel brakes 
took over at lower \ ros 

The four-foot-high Goodyear tires have 27 
nylon plies and breakers (partial plies), a thin 
coat of rubber (mostly for appearance), and no 
tread. They were lab-tested at the equivalent of 
600 m.p.h. Heat dissipation, surprising) 
problem. But centrifugal force was. 
would have to endure 100-ton loads, 


Army blasts to fell trees 


A paste explosive has been developed by 
Army Engineers for clearing a forest in a 
hurry or to drop trees across a road to 


PS PICTURE NEWS 


“Flying” water skis 
ride on hydrofoils 


Tiny hydrofoil wings attached to 
these skis enable the skier to bank, 
dip, climb, and glide at speeds up 
to 35 m.p.h, The foils start lifting at 
eight m.p.h., ride two feet above 
the water. 

CosmoDynamics, 
Jpper Falls, 


Inc., Newton 
developed Dy- 
ils, Under the skis are 

“fiving” wings, 
one of them removable for extra 
speed. A skier, it's claimed, can 
learn to use the foils in a half-hour, 


block passage of enemy vehicles. The paste 
can be patted around the trunk by hand or 
applied with a calking gun, Most-sucess- 
ful roadblocks occur when trees have not 
been completely severed from the stumps. 


a 


More than 500 labs 
are at work to 

find jobs for the 
amazing light 
beam that can 
pierce diamonds 
or measure 
distances smaller 
than the diameter 
of an atom 


Light-beam gyro 


Sperry’s experimental 
ring laser, navigation 
‘ayro of the future, is 
mounted on a massive 
pivoted table. At left, 
engineer Richard 
Salamon adjusts a 
power coil on one of the 
four gas-laser tubes. 
Laser light beam 

bounces off mirrors at 
four corners, whirling 
in both directions 
around the square. 
Mirrors mounted in 
supports on near 
right-hand corner of 
table combine light 
beams and feed the 
light into a 
photomultiplier tube in 
the black box, which 
detects a difference 
frequency when the table 
is rotated, as at right. 


THE LASER 
GOES 
TO WORK 


By C.P. Gilmore 
ee 


neer Warren Macek of Sperry Rand. I gently touched 
the contraption—a square of glowing glass tubes and 
mirrors mounted on a pivoted slab of magnesium. It squealed. 

“You probably couldn't feel any motion,” said Macek, 
“but you turned the platform slightly. A detector sensed 
the movement and converted it into a signal.” 

I touched the device again. It squealed a second time. 
ill didn’t feel it move. 

“Here's what's happening,” Macek continued. “These four 
gas-laser tubes are emitting light beams of the same fre- 
quency, with their light waves all in step. Light shoots out 
of both ends of each tube. With 45-degree mirrors at each cor- 
ner, two light beams whirl around the square in opposite di- 
rections. When the platform is stationary, the clockwise beam 
is exactly synchronized with the one going the other way. 

“But if the system begins to rotate’—he pushed the cor- 
ner of the platform and the squeal sounded again—“there’s 


T= is the ring laser,” said my guide, research engi- 


Is 
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photons travel “in 


step” due to the a Doppler shift in the frequency of each light beam. That 
paar ree is, each light wave still travels at the speed of light, but the 
atoms. Some photons wave fronts traveling in the direction of motion are crowded 
ai from the ae together, while the ones going in the opposite direction are 
those traceling along stretched apart. A photocell detector at one corner com- 
is axis are reflected pares the frequencies; the difference, amplified, is fed to a 
back and forth by ite loudspeaker.” 

cal That squeal the ring laser produces isn’t for entertain- 
atoms and releasing ment. The signal it generates may guide spaceships, planes, 
py done aa and submarines. The ring laser, reacting to rotation, works 
pulses of photons in like a gyroscope. The Air Force recently gave Sperry Rand a 
Hep, tony poset to contract to develop the device further. Ultimately, it should 
Pele heehee be cheaper and smaller than a regular gyro—and more 


dependable, with no moving parts. 
The ring laser is just one of hundreds of new laser con- 
cepts and devices introduced since July, 1960, when the 
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world’s first laser pulsed into life—in the laboratory ot 
Theodore H. Maiman at Hughes Aircraft. An electronic 
Aladdin’s lamp, it has become the most talked-about tri- 
umph in the recent history of science. 

More than 500 research teams in this country—and hun- 
dreds more abroad—are working to learn more about the 
laser. Scientific journals are filled with laser articles; semi- 
nars around the world meet to talk about it; newspapers and 
magazines are filled with glowing reports and predictions. 

So glowing have been the reports, in fact, that one impor- 
tant point has been largely overlooked: Despite tremendous 
progress, almost all laser work so far has been experimental. 
Only within recent months has the laser come to the thresh- 
old of practical application. 

A light “never seen on earth.” It’s taken time to turn laser 
theory into practice because scientists had to get used to 
thinking in new ways. The laser is basically a light maker. 
But the light it makes is of a radical new kind, never before 
seen on earth, 

Ordinary light—from the sun, a light bulb, a fire—is “in- 

coherent.” Its light waves are jumbled, out of step. Laser 
light is coherent. The v tions march out steadily in a 
smooth stream, every wave in step. 
Because it's coherent, the laser's beam can be modulated 
Joaded with information—like a radio or TV signal; focused 
to a tiny spot hotter than the sun's surface; measured 
with an accuracy never before 
possible. 

As soon as the laser was in- 
vented, scientists saw scores of 
ways in which light with these 
special properties could be put 
to work. But for different jobs, 
one laser wouldn't do. So scien- 
tists went to work and found 
whole new families of laser ma- 
terials. Despite their outward 
ariety, all fall into three general 
SSCS. 

The light-pumped laser. First, 
and closest to commercial ap- 
plication, are the high-powered light-pumped lasers. Usu- 
ally made of synthetic ruby (but more recently of glass, 
plastics, and liquids also) they produce powerful pulses of 
light. A laser used by MIT scientists in the summer of 1962 
performed what may be the most spectacular feat to date: 
bouncing a beam of light off the moon. 

As this demonstration showed, the laser is a natural for 
radar. Laser radar can be far smaller and lighter than the 
regular microwave kind. (Hughes has built a 45-pound 
model that can be carried into battle by a man; the Army 
is now trying several similar RCA prototypes, and other 
companies have shown working models of compact units.) 


cl 


CONTINUED 


The injection laser 


Newest member of the 
laser jamily is the 
transistorlike 

injection laser, a 

tiny block of xallium 
arsenide. Impurities 
intentionally placed 

in the material create 
an n-type zone 
(negative; containing 
an o 

clectrons) and a 
p-type zone (positive; 
with an excess of 
“holes"—a deficiency 
af electrons). When 
direct current is 
‘applied across the 
hlock, electrons 
move across a 
junction re 

the n-type 
to the p-type 
material. An electron 
“palling into a hoe” 
drops to a lower 
energy state, 

releasing energy in 
the form of a photon 


of light. Photons 


traveling through the 
junction region 
stimulate more 
electrons to make the 
transition, releasing 
more photons. Bursts 
of photons build up 
between the 
mirrored ends of the 
block, as in other 
lasers, and a beam 
of coherent light is 
‘emitted from the 
junction region. 


Laser’s microjobs 


Precision welding of 


ransistor's 


hairlike lead wires, 
shown by Hughes 
Aircraft. 

beam is delicately 
controlled; nothing 
touches the material 


to 


be welded. 


Hole pierced by 
Hughes laser in %-inch 


-rolled steel is 


.005 inch in diameter. 
Laser beam is hotter 
than sun’ surface, 
and weldin 
Piercing takes less 


of 


n 1/1 
a second. Needle’s 


= is lien in both 


jotos for scale. 


The beam is far narrower, too. In the MIT moon-bounce 
experiment, for example, the laser beam fanned out to form 
a spot less than two miles across on the moon’s surface. 
The tightest microwave radar beam would spread 25,000 
miles or so. 

The pencil-slim laser beam makes possible-radars with 
incredible precision. Robert D. Kroeger of Sperry says a 
new laser the company is building sweeps a pinpoint beam 
back and forth across the target and draws a picture of its 
outline on the screen. “Even in early experiments, we're 
getting dimensions accurate to within inches at ranges of a 
mile or more,” he said. “This eventually could be useful for 
precise radar mapping of other pianets.” 

The energy packed into the high-powered laser beam can 
also be focused to produce tremendous heat. At the drop 
of a hat, laser companies gleefully show this capability by 
blasting holes in diamonds and razor blades. For such ex- 
periments, laser power is measured in “gillettes.” 

For firing solid rockets. United Aircraft scientists would 
like to ignite solid-propellant rockets with lasers built into 
the launching pad. Clustered boosters could be fired simul- 
taneously by splitting a single beam into several parts with 
mirrors. The usually tricky firing circuits in the rocket 
could be eliminated. 

Hughes recently put on the market a line of lasers rec- 
ommended for making welds of great delicacy. Among the 
results shown: a welded transistor lead so fine that it is 
dwarfed by the eye of a needle held next to it; tiny sap- 
phires, tough and almost impossible to machine, neatly 
drilled with holes too small to stick a human hair through. 

The laser's finely controlled beam is likely to be useful in 
medicine, too. A detached retina, which may cause blind- 
ness, can be “welded” back in place by a laser beam. After 
many experiments on animals, two human retinas were 
recently welded at Stanford Medical Center in San Fran- 
cisco. The procedure takes a thousandth of a second and is 
completely painless. 

The gas laser. A second type also shows promise. The 
gas laser, not as powerful as the solid version, operates con- 
tinuously, and is easier to pump. Radio-frequency energy, 
simpler to generate and control than powerful light pump- 
ing, stimulates emission. 

Most important, the gas laser's beam is far more coherent 
than even the best solid laser, and the frequency is more 
precisely fixed. It's a natural for sensitive devices such as 
the ring gyro. The more precise the laser’s frequency to 
begin with, and the more coherent its beam, the greater the 
sensitivity of the instrument. 

The extreme coherence of the gas laser also helps re- 
searchers measure distances far more accurately than ever 
before possible. The wave length of light generated by a 
glowing krypton tube has been established for several years 


(Continued on page 196} 
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REPORT FROM THE DRIVER'S SEAT 


The Bug’s 
Big Brother 


How good is the VW 1500? 


By David Scott 7s Ewopean Eaitor 


BIC R beetle is about to invade America. Confined origi- 
A nally to Europe, it has been let loose in Canada, and a few 
specimens have been “smuggled” into the U.S. Within a 

year, there may be a horde of them 


If you're love with the VW 1200, you're sure to feel the same 
about its bigger, more sophisticated brother. Everything t - 


Driving position is high, visibility 
excellent, Buttons control accessories. Car, 
tested in England, has right-hand drive. 


‘box can do the VW 1500 
it lacks only the inelegant 
charm of a walnut-shell bod 
The shape is Volkswagen's attempt to 
blend evergreen looks with styling of the 
Sixties. They've tried to build in unob- 
solescence; the result is pleasing but 
undistinguished. You could easily mis- 
take the 1500 for a dozen other cars. 
The VW 1500 is larger, faster, quieter, 
has more luggage space, and is loaded 
with electrical gadgets. It stands on the 


ripened buzz. 
can do bette: 


Spare-tire compartment also houses jack, 
windshield-wiper water bottle, brake 
fluid. Gas tank is under the trunk floor. 
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Rear-seat headroom is just enough for 
a six-footer, but knees are crampe 
Armrest and light are standard. 


same wheelbase and bump-cushioning 
15-inch wheels, but length is stretched 
by 7 inches to nearly 14 feet. 

You get a couple more inches for hips 
and elbows and about the same head- 
room, although the car is a shade lower. 
But long-legged back-seat passengers are 
still in for callused knees. 

Latter-day ing gives you a larger 
trunk in front, and the pancake engine 
makes room for another one behind. 
Combined volume of about 8% cubic 


Country roads show up 1500 at its best, 
thanks to independent suspension, big 
wheels. Rear window is oversize. 


Foil-lined trapdoor in rear trunk gives easy access to top layer of flat 


just inside the trunk sill, whe: 


feet is more than in the VW 1200, al- 
though both spaces are shallow. 

Both lids release from inside the car, 
the rear one by a lever recessed in the 
door frame. This is handy, but means 
that contents are not secured when you 
leave the car unlocked in a parking lot. 

Also, don’t let the supermarket put 
your butter or ice cream in the tail com- 
partment. I checked the temperatures 
with twin thermometers on a mild sunny 
day. After a 20-minute run, the front 


FACTS ON THE VW 1500 


Model: 2-door sedan. 
basic price (in Ger 
many): $1,500. 


Engine: overhead-camshaft flat four, 53 hp, 
SAE) at 4,000 r.p.m.; maximum torque, 
1b.-ft. at 2,000 r.p.m.; bore and stroke, 3.27 
by 2.72 in; displacement, 91.09 cu. in.; com- 
pression ratio, 7.8:1; carburetion, 1 bbl.; 
weight (Ib.) per hp., 36.6; engine revs per 
mile, 3,077; piston travel (ft.) per mile, 
1,394; fuel required, regular. 

Fuel capacity: 10.6 gal. 

Transmission: four-speed; ratios (:1): 3.80, 
2.06, 1.32, 0.89; reverse, 3.88. 


four. Combined oil filler-dipstick is outside the engine compartment, 
it won't be covered by luggage. 


trunk showed 73 degrees, but it was 
86 in ba 
The engine. Derived from the original 
Volks unit, and with 91 cu, in. and 7.8:1 
compression (for ap gas), the flat- 
four engine delivers a modest 53 hp. at 
a calm 4,000 r.p.m. It's also about three 
to five m.p.g. thi than the VW 1200. 
This one is really flat. They've squashed 
overall height to a mere 16 inches by 
tucking the generator, carburetor, and 
[Continued on page 194] 


Axle ratio: 4.125:1, Steering ratio: 1 
Turns lock-to-lock: 3. Brake-swept area: 
sq. in. Tire size: 6.00 by 15. 

Outside dimensions: wheelbase, 94.5 in 
front track, 51.5 in.; rear track, 53 it 
all length, 166.3 in.; width, 

58.1 in.; ground clearance, 5.9 in. 

Curb t: 1,940 Ib. Weight distribution: 


30 mp. 
60 mph, 28. 

Acceleration (seconds): 0-60 mp.h., 23; 
40-60 m.p.h., 15; 50-70 mph., 31. 

Top speed: 80 mp.h. 


a7 


How We’re Policing 
the A-Test Ban 


lite will patrol 


Looking like t 
f 5 mile 
1b 


ances), and ha 
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Scientific eyes, ears, and 
sniffers stand guard against 
clandestine nuclear blasts 


By Alden P. Armagnac 


ATELLITES to detect nuclear blasts 
S in space are the latest of an array 
of devices that will police the new 
U.S.-British-Soviet atomic-test-ban_ treaty. 

To curb the nuclear arms race and radio- 
active fallout, these powers agree to ex- 
plode no more nuclear devices in air, sea, 
or space. Underground tests, which do not 
contribute to worldwide fallout, are still 
permitted—because they are hard to tell 
from natural earthquakes at a distance. 
Observance of the ban on the rest can be 
verified by remote detecting instruments. 

How our own National Detection System 
is doing it, so far as general principles are 
concerned, is no secret: 

A nuclear blast in air sends telltale sig- 
nals afar. Around the globe, sensitive 
barographs register the air wave. Seismo- 
graphs detect earth tremors; radio appa- 
ratus, lightning-lil ic. Bearings from 
observing stations pinpoint the site of the 
big bang. Windborne radioactive particles 
clinch the evidence that it was nuclear. 

Testing deep in the sea offers no con- 
cealment. Submerged hydrophones, strate- 
gically located, can “ an underwater 
nuclear test virtually anywhere on earth. 

In the vacuum of space, a nuclear ex- 
plosion will be a “dark” one instead of a 
sun-like fireball, mostly emitting invisible X 
rays, gamma rays, neutrons. But X rays 
from near-space tests will make the upper 
atmosphere glow—a clue applied by Los 
Alamos Scientific Laboratory in an experi. 
mental “air fluorescence detection statio 

Satellites will have to detect far-space 
tests by picking up the invisible rays di- 
rectly, and reporting by radio. Ten such 
experimental U.S. satellites are to be 
launched in pairs in 1963-1964. 

Artifices might hide some small tests, 
experts concede. An example: inflating a 
balloon of lead-impregnated plastic around 
a space shot, before detonation, to stop 
escaping X rays. But the great risk of be- 
ing caught at it, if anything went awry, 
should discourage any such hanky-panky 


Detecting A-tests in air is easy 


Radioactive dust col- 
lected from air, in 
ways shown here, pos- 

ly confirms earlier 
ns of an A-test. 
ingtip filter tank of 
Air Force B-57 plane, 
above, snuffs up “hot” 
particles, Modified U- 
2s get similar samples 
from altitudes as high 
as 70,000 feet. 


Balloons, too, check 
ioactivity in upper 
, Plastic balloon, 
right, trails collecting 
bag, filled. with 2,000- 
cubic-foot air sample 
by blower, at prede- 
termined altitude. Fan 
then transfers sample 
to. smaller armor 

hag, which parachutes 
to earth for recovery. 


On ground, U.S. moni- 
toring stations sample 
airborne radioactivity 
with device resem- 
bling midget vacuum 
cleaner, It sucks air 
through porous filter, 
shown detached and 
held in hand, which 


traps the particles. 
Analysis tells what 
kind of nuclear bomb 


was tested, and when. 


Pittsburgh's Panther Hollow 


Huge research park to bridge mile-long ravine 


One of the largest and most spectacular 
of the world’s research centers is planned 
as a $250 million Pittsburgh reclamation 
project. It will enclose the mile-long, 


Wing-section railcar loses weight at speed 


The airfoil section of thi roposed Japanese railcar 
provides lift to reduce effective weight by two-thirds. 

is buoyancy, plus streamlining and lowered rolling re 
sistance, will give the 80-passenger car a top speed of 
125 m.p.h., the inventor s: Recently demonstrated in 
model form, the pneumatic-tired Sky Car would run on 
two light elevated rails at a tenth the cost of a monorail 
system and at twice its speed. 
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50-foot-deep Panther Hol- 
n the campuses of the 


r 
University of Pittsburgh and Camegie Tech) 
with a 75-acre lani 


scaped extension of 


N¢ 


Stays cool on hot stroll 


A leisurely walk through 
a 2.024-degree fire at Cars- 
well Air Force Base in 
Texas demonstrates to on- 
lookers the effectiveness of 
a new fire-fighting and res- 
cue suit made of alumi- 
nized fiberglass. 
The basic fiberglass fab- 
ric is woven by J. P. Ste- 
NYC, and alu- 
ized by Minnesota Min- 
ing & Mfg. Co. 


PS PICTURE NEWS 
a] 


Proposed redevelopment: offices on terraces and central courts, railroads and highways below, 


Schenley Park near the heart of the city. 

The redevelopment will contain theaters 
and auditoriums, an instrumentation center, 
a nuclear reactor, computer and data b 4 
and research ities built on arches 
over service areas, highways, railroad 


Three sections roll into fourth on tracks in deck 
to let copter land, then back out to cover it. 


tracks, and 
the ravir 
building. 
Oakland Corp., planning the project, is 
mponaored ‘by the. uve: collemss. and other 
educational and cultural institutions. 


aarking space on the floor of 
he equivalent of a 150-story 


Overhead door seals the extended unit. Like 
the sections, it is hydraulically operated. 


Telescoping hangar keeps salt spray off ship-based helicopters 


An aluminum hangar built in sections 
that roll into each other like a telescope is 
being tested abo: the U.S. Coast Guard 
icebreaker Northwind. Designed by the 
Canadian Navy, it’s 70 feet long extended, 


21 feet wide, 23 feet high, and will take 
two copters. Rolled back, it leaves 50 feet 
of deck space for landings. The hangar 
is expected to protect copters from cor- 
rosive salt spray and funnel gases. 

tT] 


>>> The car was wrapped around a 
tree. The girl was dead, and the 
driver was going to get the book thrown 
at him. He was driving without a license 
because he was 15 years old, too young 
to get a license in Massachusetts. The 
cops said he had lost control at 55 to 65 
m.p.h., more than 20 over the limit. Man- 
slaughter. 

That's the story the cops had. It 
changed dramatically after a remarkable 
team of scientists and engineers arrived 
—the crash detectives from Harvard Uni- 
versity. They unloaded their cameras, 


ultraviolet lamps, tapes, and transit. 
They) recorded and measured and sifted. 

They followed wheel marks across the 
road, to a sideswipe with one tree, then 
smack into a second tree. Lethal, but 
routine—except for one short stretch, The 
trail of the left front wheel abruptly 
changed its direction for a bit. Why? 
Brakes okay: plenty of fluid, clear lines, 
sound linings. Exhaust system okay, But 
steering mechanism—definitely not okay. 

The power-steering unit was connected 
to the end of the tie rod through a short 
sleeve, threaded on the inside for a toe-in 


eee ee eee e eee eee ee ses eeeeeseseees 


THE TRUTH ABOUT 


Are bad drivers, fatigue, drinking to blame for most 
fatal accidents? This exclusive PS report, based on a Harvard 
University study, presents some chilling new facts 


By Martin Mann 


pages first. It is true. It is one of 
124 crashes analyzed by the Har- 
vard Fatal Highway Collisions project in 
the past five years. What these men dis- 
covered could save your life. For no one 


R’: the story at the top of these 


Harvard crash detective Alfred L. Moseley. 
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has ever before studied real accidents 
with their skill and persistence. If the 
conclusions drawn from their mountain 
of evidence are correct, much of what 
you have been told about auto deaths is 
cockeyed. 

Item: The driver gets blamed for 9 out 
of 10 accidents; mechanical failure of the 
car is dismissed. The National Safety 
Council stopped reporting breakdown as 
an accident cause since it turned up so 
seldom in the official reports. Apparently 
the reason it was reported so seldom is 
that nobody looked very hard. The Har- 
vard men looked. Mechanical failure 
caused at least one-half the fatal acci- 
dents they studied. 

Item: You never see deliberate, inten- 
tional crashes listed in the safety statistics. 
Nobody thinks about it. The Harvard 
men did. They consider more than 10 


and toe-out adjustment. It had rusted 
until it finally broke along a thread. It 
meant the boy couldn't steer. The left 
front wheel had been flopping around, 
unconnected to the steering control, when 
the car crashed. 
aid one of the Harvard investigators 
later, “If the Governor of Massachusetts 
had been driving this car at this time. the 
failure of that component was ready to 
happen. It had nothing to do with the 
youthful driver. 
The manslaughter charge was thrown 
out of court. 


eee eeereeeee ese eeseeeseeseeceeeseees 


ATAL CAR CRASHES 


percent of their cases “suspicious”: mur- 

der, suicide, malicious attack-by-car. 
Findings like these are so startlingly 

different they are hard to believe. 


NTRIGUED by bits that leaked out in 

technical papers and Congressional 
testimony, the editors of PorcLan Sct- 
ENCE have kept after the full story for 
two years. We finally got it last summer: 
the true case histories from one of the 
most important studies of auto deaths 
ever made. These are for real; in each 
accident a human being died. 

T rode out Boston’s Huntington Avenue 
to a rundown old brick apartment house 
that quarters the Fatal Collisions project. 
In the fashion of 50 years ago, it had a 
name, “Elsie,” chiseled over the door. 
Some of the apartments were still apart- 
ments; kids played in the hall. But three 
flights up No. 5 was fitted out with gray 
steel desks, IBM card-sorting machines, 
drafting tables, photo and lab equipment. 
Three twisted and crushed steering- 
wheel assemblies stood in the claw- 
footed tub in the bathroom. 

In the crowded office I found the chief 
crash detective, Alfred L. Moseley, a tall, 


sandy-haired Tennesseean who wears 
wide bow ties. He thinks fast and talks 
fast, without inhibitions. A psychologist 
specializing in the relationship between 
men and machines, he had been investi- 
gating truck and bus accidents when he 
began to ponder fatal crashe: 

“Everybody has alw: 
traffic-death cases are 
any other accidents except for the more 
severe forces involved.” he told me, “But 
I didn’t believe that. The fatals seemed 
to be a completely different breed. The 
more I looked—on my own time, this was 
—the more convinced I became. 


sumed that 
xactly the same 


OSELEY'S ideas impressed the Pub- 

lic Health Service of the United 
States Government. In 1958 PHS granted 
him (by way of Harvard Medical School) 
$890,000 for a five-year study of auto 
deaths. He enlisted a staff that grew to 18: 
an automotive engineer, a mechanic, a 
psychologist, draftsmen, other specialists. 
Using cajolery, pleading, and the prestige 
of Harvard and the federal government, 
he wangled police cooperation—some- 
times grudging, sometimes enthusiastic. 
“The authorities phoned me immedi- 
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Pedal imprints on the sole of a dead driver’s shoes 


tell a story to those who know how to 
look. Many a dead man has been written 
off in the accident report with a “fell 


ately, at home or in the office, when any- 
body was killed on the road in the Boston 
area,” Moseley explained. “I called one 
or two of the staff and they rounded up 
the others. If there was a faint prayer 
of getting to the scene before everything 
was hauled away, I took off.” 

Day or night the crash detectives con- 
verged on the accident sites in their per- 
sonal cars. Each had a short-wave radio 
for communication with the office, and 
Moseley's beat-up wagon carried a state- 
police radio as well. They were loaded 
with gear: special tools for disassembling 
parts from wrecks. a breath analyzer to 
spot drunks, carbon monoxide detectors, 
movie and still cameras, a transit to 
measure grades and curves. 

They quickly developed techniques for 
tracing the details of accidents. Like the 
fragments from smashed tail lights. If 
you can find the pieces you can follow 
the stages of a wreck. You take advan- 
tage of the fact that plastic lenses fluo- 
resce brightly under ultraviolet light. 
With a black-light lamp you can pick 
out tiny bits on the ground. 

Or the shape of stoplight filaments. If 
the brakes are on when a car hits, the 


filaments should be lit, hot, and so pliable 
that the impact causes a distinctive bend. 
The same trick reveals if the head- 
lamps were burning at the instant of the 
crash. 

Even the soles of dead drivers’ shoes 
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asleep at the wheel.” But if you find the 
pattern of the foot pedal imprinted into 
the leather of his shoe, you can be sure 
he was awake and standing on those 
brakes when he died. 


FTEN the most difficult task was 

convincing others that the meticu- 
collected evidence meant some- 
The researchers could point to a 
broken steering arm or a tire off its rim, 
only to get a shrug from the doubting 
Thomases. Who could tell whether the 
defect caused the accident or the acci- 
dent caused the defect? 

The Harvard men could tell in most 
cases. A blown tire, for instance, leaves 
a distinctive, wavy track: Parts of the 
tread pattern overlap other parts. 

Broken mechanical parts are tougher to 
pin down. Old cracks—corroded, chipped 
—are a clue, The condition of nearby sec- 
tions helps. If delicate splines were not 
bent by the shock of collision, a husky 
bolt could not have been snapped by it. 
Careful force analysis does the rest. By 
precise measurements of tracks, skid 
marks, and sheet-metal bending, the G 
forces in the crash can be estimated. 
Then you can run a test to see how much 
force is needed to break the suspected 
part. If it turns out that the crash was too 
gentle to cause the failure, the failure 
must have occurred before the crash. 

Now you can see why mechanical 
breakdown and deliberate collisions have 


reveal he was standing on his brakes when he died 


until now been overlooked as accident 
causes. Accident statistics are based on 
police reports. Generally, cops have 
neither the time nor the training for such 
sophisticated scientific analysis. 

Studying an accident in fine detail 
takes time. In one case, the Harvard 
crew spent 16 days analyzing the site of 
a wreck. Often, long hours of lab work 
would be needed to indict a broken part. 
Nearly a million dollars of tax money 
went to investigate 124 accidents. (That's 
barely one day's crop of highway deaths 
in the nation as a whole.) 


CHE most common single cause of 

the accidents we studied was the 
failure of some part of the car,” Mosele 
says. “Sloppy maintenance was nearly al- 
ways involved. [alf-trained mechanics 
fnsist on patching tires that just can't be 
patched, They leave screws out. People 
save pennies on brake fluid, They don't 
look for pinches or cracks in hydraulic 
lines. 

“You shouldn't lay the whole blame on 
the breakdown,” he added. 
driver can stop without brakes, or stay 
on the road after a blowout. But the fact 
remains that the accident could not have 
occurred if the part did not fail.” 

Tires were the worst offenders, Mose- 
ley found, followed by brakes, steering 
mechanisms, and exhaust systems, in that 
order. 


Number one killer: tires 


‘What ma a tire blow? 

© A.cut or bruise eventi 

@ A repair plug pops out. 

@ The bead separates from the wheel 
rim. 

When a tire blows in the wrong place 
at the wrong time for the wrong driver, 
he’s had it. 

The saddest tire case was The Lad 
from Gloucester. She left Boston on a 
hot August afternoon and drove north- 
east on Route 128, the six-lane express 


ly gives way. 


highway famous as the address of many 
electronics laboratories, She was in the 
fast lane when her right front tire blew. 
She lost control and veered to the right 
across the other two lanes onto the 
shoulder. 

Now she got into real trouble, Franti- 
cally fighting the steering wheel, she 
twisted left. Her car shot back across 
the three northbound lanes, over the 
narrow divider, and in front of a south- 
bound Ford hardtop. 

Study of the wreckage showed that the 
guy in the Ford got his foot on the brake 
and tried to swing away. He didn’t stand 
a chance. He ran into her broadside. 
And was hit by a third car from the rear, 
He got his steering post in his chest and 
died 29 days later, in the hospital. 

The Lady from Gloucester and her 


passenger were killed. Three dead, Why? 
Because an unknown garageman had 
spaired” a tire that should have been 
junked. It had a crescent-shaped cut in 
the middle of the tread. The inside of the 
casing had been smeared with some kind 
of gunk. To this day the Harvard chem- 
ists have been unable to figure out what 
was used. It does not match any com- 
ial tire-repair compound, 
se in the Parking Lot. This one 
it doesn't take a_traffic- 


prov 
loaded expressway to convert a blowout 
into tragedy 

One man was giving his friend a driv- 


and 


ing lesson. The left front tire blew 
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Most common cause of accidents in the Harvard 


they went into a tree, killing the owner 
of the car. 

Again it was a tire that should have 
been junked. A hole in it had been 
stuffed with a plug—a standard and rea- 
sonably safe procedure. But this hole 
was so big that the repair plug had been 
bent over on itself to triple thickness to 
fill the space. 


Mechanical failures 


After tires, the killers are brakes (gum- 
my fluid, leaky lines), steering -mech- 
anisms (broken connectors, defective 
hydraulic tubing), exhaust systems (burn 
holes in muffler or tailpipe, often at the 
bend over the rear axle). All of these 
troubles afflict nearly all cars at one time 
or another; none of them would cause an 
accident to a car that is properly cared 
for, But too many people—including so- 
called mechanics—either fail to look for 
trouble signs or else take a car out on 
the road despite obvious hints of fail- 
ures-about-to-happen. Look at these cap- 
male histories from the Harvard project's 

ile: 

The Case of the Erratic Brakes, A 
freshman from a New England college 
was driving a classmate’s car on a week- 
end. He had been warned that the 
brakes were acting up. No trouble until 
he dozed off at the wheel. His passenger 
noticed the car drifting left toward the 
divider strip. He yelled. The driver 
came to, pumped the brakes, and twisted 
hard right. The front wheels grabbed. 
The car rolled. He flew out through the 
passenger-side door—and was killed. 

The postmortem on the car revealed 
that the brakes had plenty of reason for 
acting up. The hydraulic line had rubbed 
against its support near the rear axle and 
had cracked. There was a big leak. But 
that’s not all. The fluid was full of 
gummy crud. Sometimes the gum would 
plug up the leak and restore full braking 
power. Sometimes not. 

The Case of the Gassed Driver, An- 
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other student was wheeling his elderly 
car south from a college in northern New 
England. Outside Boston he ran over a 
policeman. Just like that. The cop was 
in the middle of the road, directing traf- 
fic at a dog-race track. It was night, but 
he wore wide crisscrossed straps of reflec- 
tive Scotchlite. He should have been as 
visible as a lighthouse. Yet the young 
driver apparently did not see him. 

Accidents like that are usually ex- 
plained with a routine “asleep at the 
wheel.” The Harvard researchers went 
to work. 

Since the car was not damaged, Mose- 
ley himself tested it for carbon mon- 
oxide (which drastically cuts your ability 
to see at night). With a monoxide ana- 
lyzer on the back seat, he retraced the 
exact route at the exact speed with the 
windows exactly as they had been. He 
reached the dog track at nightfall, as the 
student had done. And no wonder the 
driver had not seen that gleaming police- 
man. By that time the monoxide concen- 
tration in the car was double the danger 
level. 

The Case of the Cracked Roller. A 47- 
year-old truckman was driving his station 
wagon off the Northshore Expressway, 
heading home on a winter evening. He 
didn’t make it. His wagon went head-on 
into the signpost on the divider between 
the exit ramp and the expressway. 

The trail was cold by the time the 
crash detectives got to the car (in a 


junkyard), Even then it led straight to 
the steering mechanism. The steering 
wheel spun freely, without doing any- 
thing to the front wheels. When the as- 
sembly was pulled apart, two pieces of 
what had once been a roller gear fell out. 
This steering unit was a worm-and-roller 
type. Apparently the roller had been 
cracked for some time. At the fatal mo- 
ment—just as the truckman started to 
turn into the exit ramp—it broke apart 
and fell out of mesh. This must have 
happened before the impact, because the 
collision forces had been too light to 
cause the break—the splines on the cr: 
shaft weren’t even jammed. 

The truckman’s death involved one 
mechanical failure that can't really be 
blamed on sloppy upkeep. You'd have 
to take things apart to inspect this kind 
of roller, So long as it was only cracked, 
the car steered normally. But when it 
broke in two... 


Murder by car 


Moseley is convinced, personally, that a 
couple of his cases are murder—planned 
collisions that are intended to kill some- 
body and do. But, lacking courtroom 
evidence to back up such a charge, he 
will state officially only that they are 
“deliberate acts leading to collision 
deaths.” Legal technicalities aside, these 
real-life mysteries read like plots for “77 
Sunset Strip.” 

The Case of the Pickups. The scene is 
a tavern. Two unattached girls are sit- 
ting at the bar. In come two unattached 
young men. They strike up a conversa- 
tion with the girls and all goes according 
to the script until two more men walk in. 
It turns out that the girls aren't really 
unattached. The late arrivals are their 
dates, claim them angrily, and stalk out. 

A couple of lonely beers later, the 
frustrated adventurers also take off. They 
drive out of the parking lot, less than 100 
feet down the highway, and start to pull 
around a car that had stopped in the 


: car failure due to poor maintenance 


right-hand lane to let out a passenger. 
They hit its left rear, careen left to the 
wrong side of the highway, and run head 
on into an oncoming car. Both men are 
killed. 

The first clue was a thin line of oily 


fe 


fluid trailing back 36 feet. The garage- 
man who towed the wreck away smelled 
brake fluid. The Harvard investigators 
crawled under the car and found the left 
front brake hose slashed halfway through. 

Brake pressure would pump fluid out 
into the street—and make the car pull 
unexpectedly to the right, just enough to 
set up the chain accident. 

The cops and prosecuting attorney dis- 
missed the cut hose as collision damage. 
Moseley disagrees. In his official report, 
he si 

“The nature of the cut was such as to 
indicate that it had been cut by a moder- 
ately sharp instrument in a sawing fash- 
ion... . There is no possibility that it 
could be collision damage.” 

The Case of the Wrong Victim. One 
of the most sinister incidents concerned 
a man who was in trouble—mysterious, 
never explained—and felt certain that his 
own car was being rigged to kill him. He 
did not complain to the police, but he 
did arrange to let the Harvard team 
know, discreetly and indirectly. 

The Harvard researchers were already 
in on the affair because the man’s car 
had, indeed, just caused a death. With 
an 18-year-old at the wheel, it had side- 
swiped one car, swung over the divider 
strip, and run into another car coming 
toward it. Three passengers were thrown 
ed on page 190] 
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PS PICTURE NEWS 


Flaring spool-shaped building houses St. Louis planetarium 


Commissioned by St. Louis to plan a new 
planetarium for Forest Park totally unlike 
any other in the world, the architects came 
up with this spool-shape design. It’s two 
buildings in one, with the c shell 
enclosing a 450-seat conventional planetar- 
ium shell. Topping 
the spool is a circu- 
lar observation deck 
shielded from glare 
by a seven-foot-high 
paacet and reached 
ya spiral ramp. 

The thin concrete 
shell is 160 feet in 
diameter, has an av- 
erage thickness of 
three inches. In ad- 
dition to the plane- 
tarium it houses an 


owes 
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exhibit hall, workshops, class and confer- 
ence rooms, offices, and storage space. 
The design was created by Gyo Obata, of 
the St. Louis firm of Hellmuth, Obata & 
Kassabaum. The project cost $1.2 million, 
including a $176,000 Japanese projector. 


Movie camera 
mounted on helmet 


How do they take those 
movies of skiers winding 
down the slopes? Pro- 
fessional photographer 
ed Allin does it this 
way. He attaches his 
camera to his helmet 
(for a total weight of 
18 pounds) and. takes 
his pictures while skiing 
with his subjects. 

He is shown at Mount 
Snow, Vt., while shoot- 
ing a ski-safety film for 
Aetna Life Affiliates of 
* Hartford, Conn. 


HAND HOLES: 
VOEEP 


Make your own boat handrails 
Handrails are a necessary part of any 
cabin boat. Make them handsome as well 
as utilitarian by cutting your own from 
solid mahogany. Begin by measuring the 
area atop the cabin to determine the length 
of rail needed. Then cut and shape the 
rails, fll any cracks or cuts with a marine- 
type mahogany filler, sand, and finish. 


Darkroom duty for clothes dryer 


When I complained that finding space 
for holding ferrotype tins until prints were 
dry posed a problem, my wife came up 
with a simple solution: She moved her 
kitchen clothes-drying rack into the dark- 
room. It works fine. When not in use, the 
rack is easy to collapse and store out of 
the way—Rudy Schulze, St. Louis. 


>>> Humidifying plates of the mineral type 
tend to clog up with deposited solids in 
areas where mineral content of the water 
is high. For my hot-air furnace I found 
cellulose sponges an excellent substitute; 
their capillary attraction produces a wet 
surface for evaporation. Use of the sponges 
is not recommended where air temperatures 
are likely to go over 180 degrees.—C. W. 
Gaston, Alexandria, Va. 


Short Cuts | crow 
and Tips | reavers 


Before attaching the rails, apply elastic 
seam compound to the bottom for a water- 
tight fitting. Fasten them to the cabin 
within easy reaching distance from the 
deck. Use brass, bronze, or hot-dip gal- 
vanized bolts, Drill through the rails and 
cabin, and fasten nuts to the underside of 
the cabin roof. Countersink heads, and fill 
with mahogany scraps.—Victor W.’ Kondra, 
Temple City, Calif. 
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SWIVEL CASTER 


CROSS MEMBERS cistey7 Ss, 


2a" 


TEA CART 


Two Homemades 


FOOD SLICER 


HERE'S a happy com! 

old and the new in this convenient 
household food — slicer—Early American 
styling and Twentieth Century plastic guide 
blocks that make the slicer a breeze to use. 
The plastic is Teflon, widely used in 
modern commercial bearings along with 
two other Du Pont products, Delrin and 


‘Try Teflon slide bars for fit in grooves of slicer 
before assembly. Teflon is known as the slip- 
periest of modern bearing plastics. 


nylon, and now available for home-shop 
projects, [See “How to Make Your Own 
Plastic Bearings,” PS., Oct.] 

All wood parts are cut from X” maple. 
You need a piece 6%” by 20” for the base. 
After jigsawing the handle as shown on the 
diagram, cut ¥’-by-¥” tongues on each 
edge, and saw the piece at 30 degrees so 
the two parts can be spaced to suit the 
stainless-steel cutter. 

You'll note that %%-wide grooves are 
needed for the Teflon sliders. Cement the 
two plastic bars into the sides of the food 
holder with epoxy. If you're unable to buy 
Teflon in your area, write to Cadillac Plas- 
tic Co., 15111 Second Ave., Detroit 3. 

The slicer is used by placing vegetables, 
fruit. or blocks of meat or cheese in the 
slider box and holding down on the lid 
while you push the food against the up- 
raised cutter edge, cutting a slice at a 
time.—Phil McCafferty. 
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DESIGNED and built this tea cart after 

my wife and I couldn't find one we 
wanted to buy. The dark walnut frame 
contrasts beautifully with the white of the 
figured ceramic tiles on the trays. 

The dimensions suit tiles 54” square. The 
upper tray, located at table height has 15 
tiles, five lengthwise and three across. 
The bottom is one tile shorter. 

The walnut is }j” in finished thickness. 
After the leg strips are cut to length, clamp 
each pair together and plane them down 
together so they'll match. Cut a lap joint 
and join the legs temporarily with two 
small brass screws placed on the inside 
surface, Shape the crosspieces to conform 
to the leg angle. 

Lay a long straightedge across one set 
of legs and mark a line to indicate the 
horizontal position of each tray. Transfer 
the lines to the other set of legs. 

Drill two dowel holes into the end of 
each crosspiece, using a doweling jig for 
accuracy. Transfer these to the legs with 
center points. Use spiral-groove dowels to 
avoid splitting. After a trial assembly, take 
the frame apart and finish planing and 
sanding the parts before final assembly 
with glue and clamps 

Lay out the tiles with space all around 


for Your House 


‘p's Sa, aia" 
STAINLESS 
BAR 


for grouting. Cement the tiles to the base, 
apply the edging to the trays, and grout 
the tiles. Lacquer the grout when dry. 
Sand the wood and apply a rubbed oil 
finish.—Stanley Kallenbach, NY 


5 Taal 
ra Shae feta" 


‘STOCK: %4"MAPLE 


A House You'll Build from 


In two days, four men without construction knowledge 


By Bob Smallman 


OW would you like to build a full- 
size two-bedroom house using only 
a hammer and a small wrench? 


Suppose, what's more, you could assemble 
it over a weekend with the help of three 
friends? 

All this is possible, although not im- 
mediately available, through a versatile new 
construction system pioneered by Monsanto 
chemical Co. The process allows unskilled 
workers to erect houses, barracks, offices, or 
motel units as easily as putting together a 
child's Erector set. Once up, these sturdy 
buildings are hurricane-proof and main- 
nce-free, but can be taken apart as 
quickly as they went together, shipped in 
compact boxes, and reassembled on another 
site. 

Loc-Pac, as the system is called, owes 
implicity to modular design and com- 


its 
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n turn four packing crates into a modern house 


pletely load-bearing walls, eliminating need 
for a frame. If the idea of a frameless build 
g seems a little shaky, its materials don’t 
lend much reassurance—they consist of plas- 
tics, Kraft paper, and quarter-inch 
plywood! But have faith; the building pic- 
tured has been tested in 80 mile-an-hour 
winds (set up on jacks, at that), and a 
dozen Loc-Pac motel units on Chub Cay 
in the Bahamas have withstood tropical 
storms for over a year now without leaking. 

The lightweight materials are combined 
in 4’-by-8’ wall panels as follows: a 2”- 
thick core is built up of narrow strips of foam 
polystyrene bonded to tough Kraft paper, 
the strips glued together with a formalde- 
hyde-base adhesive (as used in exterior- 
grade plywood). The foam provides insula- 
tion and compacting strength, with the 
aper and glue giving rigidity and shear 
strength. 

This core is sandwiched between two 


CONTINUED 


foam bonded eavy Kral Paper, is su 
teiched between brevis OF vinyiteced pirwood: 
Flexible vinyl gasket gives a watertight seal. 


packs all phabing in. « 
1" deep. All. kitchen 


‘Compact utility core 
cabinet 3° wide an 
and bathroom cabinets fold flat, so they 
be easily collapsed and reerected on new site. 
A structural wall of Loc-Pac panels. throu: 
center of the house supports: the s. 
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can 


1 edging is notched to receive staple- 

that snap panels together, Edge trim 

we for steel rod running between panels 
is plots at Toft above 


sheets of plywood, the outer sides of which 
are sheathed in tough vinyl. No other finish 
is needed outside or in, Edges are finished 
off with a grooved metal strip containing 
slots through which the panels are stapled 
together, and flexible vinyl gaskets snap in 
place between panels to terproof the 
joints. Wall panels are available either solid 
or with inset doors or windows, enabling 
the builder to spot these openings any- 
where on a 4’ module. Interior load-bear- 
ing walls use the same panels, same finish. 

Interchangeable floor and roof panels 
have a similar cross section but are an inch 
thicker than the wall panels and measure 
4’-by-12’. Their short ends are supported 
by aluminum girders running along top 
and bottom of the wall panels. Half-inch 
steel rods in grooves between all panels are 
bolted to the girders, holding the whole 
structure together. 

All plumbing for the bathroom and kit- 
chen fits into one cabinet a yard wide and 
a foot deep. Cabinets for both of these 
rooms are designed to fold flat, for easy 
shipping, and to make future disassembly 
and reassembly simple. 

Since this unique system violates most 
building codes, Loc-Pac’s most immediate 
use will be in isolated areas or abroad: at 
big construction sites (where buildings can 
later be demounted and moved), military 
bases, or as vacation homes. Price will run 
about $10 a square foot, exclusive of lot 
and foundation. For a temporary installa- 
tion the structure can be set on jacks. The 
two-bedroom house pictured, measuring 
24° by 28’, would run $6,720. an 


How to reverse a motor i 
without a switch 


Here's a low-cost way to 
reverse a split-phase or capac- 
itor-start motor. Connect a 
standard AC outlet across the 
line to the motor, as shown. 
Splice heavy-duty cord to 
the two motor-terminal board 
leads. Attach the plug. Stop 
the motor; then reverse it by 
pulling, turning, and reinsert- 
ing the plug.—R. W. Grissom 
Sr., Savannah, Ga. 


Clamped strip is a good dado guide 
How do you cut a dado in a panel of 
wood too large for the capacity of a cir- 
cular-saw miter guide and fence? I solved 
the problem by clamping a straightedge 
under the panel and letting it slide along 
the table—E. C. Wade, Huntington, W.Va. 


Short Cuts | From 
and Tips | reapers 


Garden sprayer dresses blacktop 


The last time I applied dressing to our 
blacktop driveway, I used a compressed- 
air garden sprayer instead of a brush. It 
worked fine. The job went faster and I was 
able to get the protective coating on more 
evenly, The tar emulsion comes in five- 
gallon cans. I simply thinned 
it to spraying consistency 
with turpentine, on a hot 
day, and applied two coats, 
letting the first dry well. The 
sprayer must be cleaned 
thoroughly, and prompt'y, 
after use.—Maurice Peacock, 
King of Prussia, Pa. 


Impogran 


Picking out the right key 

Over the years, this little idea has saved 
me lots of time. My key ring contains many 
keys, but the one I use most often is easy 
to select without delay because I keep it 
on a short chain attached to the ring.— 
Bob Munstedt, Needham, Mass. 
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It’s like gaining an extra muscle when you install one of the 


New Systems 
to Steer Your Boat 


By Jim Roe and George Daniels 
Gites a boat has become more 


and more of a job as outboard motors 

have gotten larger. Mount a pair of 
75-hp. motors aft and you swing better 
than 500 pounds every time you touch 
the wheel. So you need help. You get it 
from one of the new steering systems. 
They give you a definite mechanical ad- 
vantage and all are much neater than the 
old pulleys and cables. 

Like many other boatmen, one of the 
authors (Roe) switched to a mechanical 
system—a Teleflex—for his 22-foot Thomp- 
son cruiser, Roeboat. 
change for the better. 


He's noticed a big 


PULL-PULL 


Twin cables are used. 

it force from wheel 
is transferred by pull 
only on one or other of 
the cables, This feat is 
accomplished with a 
Piley ott resem- 
ling a block-and- 
tackle in the control 
unit at the rear of the 
boat. A sliding pulley 
‘on the tiller rod moves 
in one direction when 
‘one. cable is pulled, 
in the opposite when 
the turning wheel pulls 
the other. At the wheel, 
the cables wind and 
unwind on a drum. 


What are the main advantages offered? 

@ Minimum steering lag. The motor 
begins to turn when the wheel begins to 
turn, You don’t wait until slack has been 
taken up in loose cables. 

@ Maximum toughness. The mechanical 
strain is inside the unit itself (which is 
engineered to take it) and on a very few 
rugged pivot points. In contrast, any 
screw on any pulley of the old systems 
could pull out, knocking out the system. 

@ Mechanical smoothness. In most cases 
vou get rid of pulley creaks and groans. 
Some new systems have a push-pull cable, 
some have a pull-pull, some are hydraulic. 

© Easier steering. The “feel” approaches 


what you get with power steering in a car. 
conTINUED 


| 
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PUSH-PULL 


A heavy-duty flexible control cable trans- 
fers turning effort from the wheel to tiller 
rod in one of the most popular of the new 
mechanical steering systems. The cable 
slides back and forth within a moisture- 
sealed sheath, pushing or pulling on the 
tiller. In the’ system illustrated here, 2 
toothed gear on the steering column shifts 
a toothed rack back and forth. Other 
makers actuate the cable by means of a 
toothed cable or reel on the helm control, 


HYDRAULIC 


There are no cables in the new hy- 
draulic systems. Instead, turning ef- 
fort is carried ‘to rear of the boat 
by a fluid in rubber or copper tubing. 
Gear-operated, two-headed piston 
mo ick and forth in the wheel 
cylinder as you turn the wheel; a 
simultaneous action takes place in 
the cylinder at the motor. 


FI 


Come aboard Jim Roe’s “‘Roeboat”’ to see a typical 
twin-motor push-pull steering system 


Kit of materials for a Teleflex system is shown above. 
at top goes under dash. Black end of 
At transom, 


White Dowsing 
cable feeds 


through, into plastic sleeve 
tiller-sleeve mounting bracket allows universal 
tion. Big bolt woes th 

to second motor. On cardboard: 


Are they tough to install? You can put a 
simple system in a small boat in 15 min- 
utes. They don’t all go that fast, of course, 
but none is a problem. You order the unit 
factory-tailored to fit the boat; its pieces 
are already designed to slide in place easily. 

Some are factory-assembled as a single 
unit from wheel to tiller. With these, you 
just hang the wheel in place and snake the 
flexible steering line back to the transom, 
dodging it around corners or obstacles like 
a hose. (It may actually be a hose.) Hook 
up the tiller rod, and you're done. 

re they expensive? Not for what you 
get. " pasically you need to have two or 
three $50 bills, depending on the size of 
your boat and the type of unit you select. 

These are long-lived pieces of equipment 
and there’s no reason why you couldn't move 
the system from boat to boat as you trade. 
(If you want to do this, be sure to keep 
the existing steering wheel, brackets, and 
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al sleeve mo- 
rough transom. Tie rod carries force 
assorted hardware. 


Wheel is all that shows, Gears are be- 
hind dash. Wheel unit is engineered so 
it can be mounted on. praich it or slop- 
ing dash, at variable angles. Easy 
steering is especially helpful when 
you're driving standing up. 


cable. Most folks don’t remove the pulleys 
or the cable guides, so they would still be 
there if you wanted to shift units.) 

Push-pull cable steering. This is the fast- 
selling pioneer of the new units. It works 
like a beefed-up auto choke cable, moisture- 
sealed with a plastic hide. Turn the wheel 
‘one way and you push the cable through 
its sheath (often called a conduit) to move 
the tiller rod at the transom. Tum the 
other way, you pull it back. 

You have a choice of three cable-ac- 
tivating mechanisms at the wheel end. 
Morse and Ride Guide do it with a rack 
and pinion. This is a toothed rack shifted 
left or right by a pinion on the wheel shaft. 
A handy point with these: If you need re- 
versed motion at the tiller—as with some 
inboard and stern-drive setups—you mount 
the rack-and-pinion unit upside down, 

Teleflex eliminates the rack entirely by 


[Continued on page 192} 


Tiller-sleeve mounting bracket is bolted through —_port_ motor. 


transom, Control arm extends beyond to control board, It is casy to attach or remove, 


Detail of attachment plate  Tiller-rod sleeve bolts firmly 
for securing tic rod to second through transom. Clamp-on 
here's a ball-shaped bracket allows proper position- 


Main attachment plate ix on 
starboard mots ushrod from 
conduit iy attached to bi 


on bottom of vertical bo e ‘on motor plate long sleeve, so pushrod 
rod to second motor permits ex- ids rod in place, is travel gives full left-to-right 
act dual alignment. sily removed. movement to motor tiller plate, 


WHERE TO GET THEM 


TYPE NOTES NAME MANUFACTURER APPROX. PRICE 
Push-pull, rack | Wheel Ride Guide Kiekhaefer Corp.,. $75 for 16" boat 
and pinion included Fond du Lac, Wis. 

Push-pull, rack | Wheel included; | Morse Steerer | Morse Instrument Co., $141.50 
and pinion heavy duty Hudson, Ohio 
Push-pull, Less wheel Teleflex Steerer | Teleflex, $100 
toothed cable Church Road, 
North Wales, Pa. 
Push-pull, Less wheel SteerMaster American Chain & Cable Co., Inc., | $80 for typical 
reel-operated 601 Stephenson Bldg., 18' boat 
Detroit 2 
Pull-pull, Wheel Safety Glide Allan-Jervis Marine, $89.50 with 
enclosed drum | included Hicksville, N. Y. 10’ of cable 
Rope and pulley, | Wheel and Stardust Steerer | North & Judd Mfg. $17.75 for steerer 
split drum complete Wilcox-Crittenden Div. only; approx. $10 
drum unit Middletown, Conn. additional for wire 
rope and hardware 
for 16’ boat 
Hydraulic All parts Aqua-Trol Hydro-Controls, $140 
except wheel 2345 4 St., 
and tubing Berkeley 10, Calif. 5 | 
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ITH my sliding table extension I can 
square off two-by-eights with ease or 
le several pieces of wood on it and whack 
Them all off at the same length. Done with 
it, I fold it up and hang it on the wall. 
The secret of its usefulness? It slides 
with the work, Casters on the single leg, 
and mating pieces of angle iron—on the 
extension, and attached to the saw table 
proper—give it the sliding movement. 
Most saw tables have holes drilled to 
take extensions, so attaching the track to 


Stops at the end of the track were made by saw- 
ing a slot 5/16” deep and bending the outer 
section to form a tab. Wherever the slides or bolt 
heads touch, they should be smoothed with a 
file and polished with emery cloth. Channel iron 
can be used instead of 


ngle iron. 


Just slide it! 


Rolling 
Saw Table 
Gathers 
No Dust 


the table is merely a matter of drilling cor- 
responding holes. I bolted the two angles 
together, on each track, so that I could 
make vertical adjustments, if necessary, by 
using shims between the angles. 

The woodworking part is simple. The 
one-by-two platform is reinforced by two 
pieces of two-by-four, with the leg hinged 
to one piece, the angle iron lag-screwed to 
the other. If your floor is rough, a piece of 
two-by-four under the casters helps the 
table roll smoothly.—R. Hoppough. 
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Now 
Anyone 
Can 
Steam- 
Bend 
Wood 


New cookout 
technique with 
aluminum foil 
produces 
pleasing curves 


By Loomis C. Miller 


‘AVE you ever 
envied a skilled 
woodwork- 


er his steam equipment 
for bending wood? Yo 
can get comparable 
sults now by using 
common aluminum foil 
and any convenient 


an ear 
‘of corn gives you the 
tip-off on how it’s done. 
You wrap the wood in 
foil, add water to pro- 
vide steam, and place 
the package in the 
kitchen oven or over 
an electric hotplate or 
charcoal grill. The foil 
traps steam around the 
wood until it softens. 


«++ and curce it over a form to dry. 


CONTINUED MM 


— has that 


(ditian7" Make jigs for 


SQUARES: 


When wood bends, the inside of the curve 
compresses, the outside stretches. Steamed 
wood compresses easily but you must take 
steps to keep the outside of the curve from 
breaking. A metal strap along the outside 
of the curve is the simplest answer. 

Plumbers’ pipe strap, sold in several 
widths, makes an easily adjusted and inex- 
pensive bending strap. In use the strap is 
adjusted to the length of the stock before 
it is steamed. After steami the wood is 
fitted to the strap and one end is clamped 
to the form around which the curve is to be 
made. Bending and clamping should begin 


Where to get packboard fittings 


Equipment that the author used on the 

ackboard above is available, postpaid, 
from Recreational Equipment, 1525 11th 
Ave., Seattle, Wash. 

Order: a pair of shoulder straps (T.N. 
type), $1.65; a bag with three zipper 
pockets (your choice of green, yellow, or 
red, T.N. No. 2), $7.55; 40’ braided nylon, 
“Avalanche” 3/32” red, 60 cents. 
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Packboard is a good project 


for foil-steaming technique 


bending the strips before you begin the steam- 


ing. The jig for the crosspieces (above) can be two-by-fours 
rounded to 24” radius. Jig below is for the uprights, 


t i 


“2% 6" FIR OR PINE 


at one end and progress slowly—to allow 
the cells to compress, 

Steam-bent wood must be held until dry. 
A “free” bend can usually be held by wiring 
the ends together but if a precise curve is 
needed you should clamp the wood in a jig. 
On free bends allow for springback after 
the wood is removed. 

For extreme curves, the best available 
wood is red oak, sawed green and kept wet 
until used. This is sold by many lumber 
yards as “bending oak.” If this is not avail- 
able, seasoned red oak, white oak, hickory, 
and ash make strong curves. Other hard- 
woods such as walnut, gum, and some va- 
rieties of maple bend well. Softwoods do 
not take extreme bends, but spruce, Alaska 
cedar, pine, and fir withstand moderate 
bending. 

Any household foil works, but heav 
duty or freezer weights are best. Crimping 
seals the foil for most jobs but you can also 
seal it with high-temperature masking tapes 
sold for car enameling (Scotch Tape No. 323). 

Making a packboard. The contoured 
mountain packboard shown in the accom- 


[Continued on page 195] 


Using 1” pipe strap as guide, Only one 
drill ends of uprig 
%" bolts and wingnuts. The 
ends will he cut off after 9 
are bent. Metal keeps the v 


from breaking under strain. 


‘e, force it 

md clamp to pull it 
curve until male part of the jig ean 
both parts of 

final 


lamp place 
then ws 


For drying, the upright strip can be removed 
to the back of the bench panel 
ws at the right. First 

‘oak strip. Then place 
the strip and remove the cla 
in bending the second uprig 


r to a drying 
at each end 
her nails along 


P parts for use 
strip. 


Cross members are 
1” copper rivets 
woes ‘Srough holes at 1 

© of uprights. Smooth all « 
corners of uprights to avoid wear on laci 
Metal clips at bottom of the uprights provide 
quick-release of shoulder strips. Make clips of 
stainless steel or spring brass. 


fastened to uprights with 
ylon lac 
ur outer 


as below, and 
spacin} 
‘of holes ai 


, nd of foil-wrapped 
strips f r wor 
Other end is propped and left dry 

water will 

sure water al ‘ oven at 1 


d need be wh 


The three crosspieces are bent 
above over the jig 
Air-dryi 
un to ” 48 hours, 


eat source two or three 


Wrap upper end of shoulder 
ps around the top cross- 
piece as below and fasten with 
small wood screws and wash- 
crs. Sc 
thro 
removable 
order 


w-eyes in frame pass 
mmets in edge of 
ig that y 

(see box, facin 
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CLEATS MAILED 
TO WALL 


Shakeproof darkroom counter 

In a basement, vibration no problem; 
but upstairs, a counter is on less firm foot- 
ing and may shake as you walk around. 

To give my darkroom bench rigidity, I 
made this L-shaped design. Each section 
shortens the span of the other, lending sup- 
port. I made one counter a step higher than 


UNDERSIDE 


Protecting a miller table top 


Here's how to keep hand tools from mar- 
ring the metal top of a vertical mill machine. 
Fit panels of ¥” plywood over the table on 
either side of the detachable vise. To keep 
the panels steady, nail wood strips to the 
underside in line with the table slots. Easier 
cleanup, too: The slots don't fill with chips. 
—R. Phillip, Oshkosh, Wis. 
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the other so the enlarger would be away 
from spilled solutions. 

Particle board makes a surface that won't 
be warped by photo chemicals. Coat it with 
spar varnish or marine enamel to make it 
smoother and moistureproof. By ripping a 
4’-by-8’ panel down the middle, you get up 
to 16’ of 2-wide counter.—Herbert R. 
Pfister, Glen Head, N.Y. 


Prive got a trick I use when I have to 
bend a small bolt as much as 90 degrees. 
Usually it's hard to keep the bolt from 
breaking at the point of bend unless heat 
is used. I've found, however, that if I 
grind off a narrow band of threads where 
the bend will be, there's little chance of a 
break —James B. Russell, Dayton, Ohio. 


ANOLE IRON 


SLOT FOR ADJUSTING 
MAGNET 


HOLES TAPPED 
Si32 


TWO MAONETS: 
Palen ae 


Used magnets make a welding vise 

A strong, adjustable magnetic vise is a 
handy tool for light welding jobs. You can 
make one in short order. Scout the hi 
stores for a pair of second-hand Alnico 
permanent magnets. They'll have plenty of 
juice left for your vise. You can use the 
finished unit as a tool holder, too—Peter 
Legon, Malden, Mass. 


The Complete Guide 
to Outdoor Woodcutting 
with the 
NEW HOMELITE 


Dt 


THE WORLD’S LIGHTEST 


Weighs only 12 pounds, cuts through 12-inch logs 
THE NEW HOMELITE 


Whether you’re a professional pulpwood cutter or logger or you want to 
fill a fireplace, clear a campsite, do landscaping, repair storm damage, 
the Homelite XL-12 is for you. It provides the lightest, easiest, most eco- 
nomical way to do these and many other woodcutting jobs. 


The Homelite XL-12 . . . its remarkable Combination of light weight, 
power and performance represents the greatest advance in chain saw 
design and construction in the last decade. Here, for the first time, is a 
chain saw that has all the features that have made Homelite the top 
choice of professional woodcutters for years and it weighs only 12 
pounds. You only have to try it in a few cuts to see how easy woodcutting 
can be. Even after using it for hours, you'll agree you have never han- 
died a chain saw that cuts so fast with so little effort. 


Easy Starting — weather proof ignition 
system with high voltage magneto and 
sturdy recoil starter gives you easy, instant 
starting in any weather, any climat 


Easy to Operate — ignition switch, chain — 
oiler, choke and throttle can be operated 
by one hand in one position for fast, 
simple, safe operation. 


Narrow, Compact Design — is slim, trim 
and perfectly bi 


Automotive Clutch and Safety Throttle — 
Chain stops when throttle is released and 
engine idles. Lock holds throttle opeft for 
fast starting, releases at a touch. Throttle 
pressure is required to start chain. Auto- 
matic clutch prevents engine from stalling 
if chain binds. 


Flush Cut Handle — lets you cut level with 
the ground, leaves no unsightly stumps. 


easy cutting in any position. Safety chain 
guard throws chips and twigs down and 
out to protect operator and maintain cut- 
ting efficiency. 


Built to Last — rugged die-cast construc: 
tion gets maximum strength from cast-in 
structural members. Stands up to the 
toughest cutting jobs, worst possible 
abuse. 


Direct Drive CHAIN SAW! 


in 10 seconds, fells trees up to 3 feet in diameter. 
XL-12 CHAIN SAW! 


Famous Homelite Shor-Stroke Engine ‘Ni-position Diaphragm Carburetor — Easy-to-Clean lr Filter — protects 
— has more power-per-pound. lets you cut with the saw in any your engine. Located away from 
Short piston stroke cuts friction, position, even upside down, with flying sawdust, gives you lots of 


Increases engine life, reduces no loss of power. Butterfly choke cutting time before it needs 

gas consumption. aves positive control of air mix- leaning. Can be cleaned and 
ture for instant starting in any replaced in less than a minute 
weather and re-used many times, 


Positive Action Chain Oller — Husky Crankshaft — is mounted on 
operates at the touch of a button ‘case-hardened bearings for long 
to lubricate chain and make 
cutting 


eliminate vibration and reduce 


operator fatigue 


Pistol Grip and Guard — protect 
— throttle from snagging, provide 
hold-down for easy starting. 


THESE ARE JUST A FEW OF THE 


THE NEW HOMELITI 


move storm damaged or disease ridden 
trees quickly, easily and efficiently, Saves 
you money because it prevents further dam- 
age to property or spread of disease. 


Cutting Firewood — One man with an XL-12 
can cut more firewood in an hour than two 
men using a hand saw can cut in a day and 
with so much less effort. Just check the cost 
of cord wood in your area to find out how 
much you can save with the XL-12. 


Pruning and Trimming — The XL-12 zips 

through 4" limbs in 2 seconds . .. makes itan 

easy matter to keep your orchard and shade 

trees healthy and attractive. The lightest 

direct drive chain saw in the world, it's easy 

at ‘ Spe —tocarry up intoa tree. It’s easier to use, too, 

a because you can hold it at arm's length to 
Repairing Storm Damage and Removing reach distant limbs with less effort 
Dead Trees — With the XL-12, you can re- - 


MANY JOBS YOU CAN DO WITH 


| XL-12 CHAIN SAW! 


CREE. SR et 
Clearing a Campsite — The XL-12 is perfect 
for the outdoorsman. Light and easy to 
handle, you can carry it long distances with- 
out tiring. Lets you clear your campsite, cut 
firewood, cut lumber for shelters or cabins 
and clear fire lanes faster and easier than 
any other method, 


Clearing for Landscaping — The flush-cut 
handle on the XL-12 lets you cut level with 


the ground, Eliminates unsightly stumps and 
leaves your land neat and clean. 


Professional Cutting — Pulp cutters, log- 
gers, farmers, tree surgeons and wood lot 
owners will find the XL-12 a true production 
tool for turning trees into cash, Extreme light 
weight means less operator fatigue — you 
cut longer, faster and easier for extra income 
with an XL-12. 


WOODCUTTING HAS NEVER 
THE NEW HOMELITE 


A chain saw is the fastest and easiest way to 
cut wood. And there has never been a chain 
saw like the Homelite XL-12. Its remarkable 
light weight, power and performance repre- 
sent the most significant engineering ad- 
vances in chain saw design and construction 
in the last ten years. Until you use an XL-12, 
you can't imagine how easy it is to cut wood. 
Ask for a FREE demonstration at your 
Homelite Dealer's — there’s one near you. 
Let him familiarize you with the handling 
characteristics of this great saw. 


Anyone can cut like a professional First, the Notch. Two quick 


cuts’ and it’s ‘done. The 


with the XL-12. It’s as easy as 1-2-3. Bae ‘predetormines the 


FELLING 


FOLLOW 
THESE 
EASY 
STEPS 


Fire 3 — Felling cut is made 
by placing bumper against the 
tree trunk, then cutting in an 
arc, pivoting on the bumper 

keeping the cut parallel to. 


movement. The mo: 
tarts to tip, release 
gt 20-5" back 
trun 


throt 
from the Keep alert 


BEEN SO EASY AS IT 1S WITH 
XL-12 CHAIN SAW! 


Next, the Felling Cut. Made Second step, Limbing. Finally, Cut It Up. The pro- 

on the side of the tree op Branches and’ limbs are fessionals call it bucking. It 

posite the notch and slightly trimmed from the trunk. The means cutting the tree up 

above it. Then, it's down light weight XL-12 makes it into convenient lengths to 

she comes quick, easy work even in fill your fireplace or for easy 
cramped quarters like these. removal. 


Figure 4 — Remove branches u Fie § — Any log supported] Figure 7 — When the log is 
and limbs before bucking along its entire length canbe | supported on both ends it 
Mostcuttingof small diameter | at bo f a top | would pinch’ the blade if 
Himbs will be done with the | o 7 bucked through from the top. 
end of the bar. On large di 4 te To. prevent this, cut 1/3 
ameter limbs, place bumper | o te ne st through from the top, then 
plate against’ the t th, finish. bucking from bottom 
pivot he top up (called underbucking) 


The World's Lightest 
m. _ Direct Drive Chain Saw! 


HOMELITE ; 


NEW HOMELITEX XL- 12 


Only Cuts 12” Logs in 10 Seconds 
12 lbs Fells Trees Up to 3’ in diameter 


Weighs Only 
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a Man in the making 


He was so excited he thought 
he'd never fall asleep, It took 
him all of ten minutes. 

His first all day hunting trip 
with his dad. It's the most won- 
derful thing that's happened 
since that gleaming new gun 
showed upundertheChristmas 
tree. 

That feeling of tremendous 
excitement will slowly wear 


Carry your fir 


126 Poputar science DECEMBER 1963 


rm proudly. It is part of your or 


SPORTS 


FOUNDATION 
INC 


P.O. Box 355, 
Hartford 1, Connecticut 


away by the dawn's early light 
and in the uncomfortable icy 
boat. But, when the first duck 
comes winging in, the excite- 
ment will erupt full force, and 
‘one of life's greatest moments 
will be upon him. 
We are witnessing 
the making of a man. 

Make it a point to take a boy 
hunting — you'll both enjoy it. 


it American heritage — a symbol of freedom. 


Tape adds strength to sandpaper 


Tt was annoying to have narrow strips of 
sandpaper break when I was smoothing 
round, curved stock. No more. Now I get 
sturdy backup strength from cloth adhesive 
tape by simply pressing a length of tape to 
the back of a sheet of sandpaper, then 
scissoring off strips of the width I need for 
the job in hand, Colored tapes found in 
hardware stores are excellent for the pur- 
pose.—Frank Shore, NYC. 


Base molding makes clothes rack 

An attractive back-hall_ or basement 
clothes rack is easily made from a strip of 
modern base molding—available at all lum- 
beryards in a variety of woods at 9 to 15 
cents a foot. Just nail or screw a desired 
Iength to the wall and screw in standard 
clothes hooks at convenient intervals. The 
molding can be varnished or painted to 
match any color scheme in the house— 
Roger Isetts, Kenosha, Wis. 


Short Cuts | From 


and Tips | Reavers 


Bike inner tube 
protects plane blade 
Jostled around in a work- 
shop drawer or toolbox, plane 
blades take a beating. To 
keep mine always cutting- 
sharp and free of nicks, I 
slip a wide band cut from a 
bicycle inner tube over the 
toe end of the plane body, as 
shown at left. When I need 
the plane, the guard slips 
off easily.—Bob Gilmore, 
Sonoma, Calif. 


BLOCK SAME 
THICKNESS AS 


Simple support for work in vise 


This “clothespin” device gives handy sup- 
port to hold the free end of long stock 
for pla + other work at the bench— 
while using the vise to clamp. For the long 
members of the “pin,” use one-by-four pine, 
12” to 16” long. The dividing block should 
be of the same thickness as the bench top 
so the support will slide easily into place 
and remain steady during work.—W. C, 
Wilhite, Carlinville, IN. 


Personal-use report 


‘OU have to see this transistoriz 
pygmy portable TV to believe 
only four inches wide, five inches 


high, nine inches long, and weighs 7 
pounds. The batteries to operate it are in 
side the package. There are no dangling 


cords or separate battery packs. 

Astonishingly bright, crisp pictures, mea- 
suring 4% inches on the diagonal, are pre 
sented on the diminutive There is 
a full complement of controls plus an ex- 
pander switch that will enlarge the image 
you see, With the set, you get a combin 
ation battery charger-AC adapter for re 


screen. 


charging the batteries or operating the 
set directly from the power line, There 


is also an optional adapter you can plug 
into your car cigarette-lighter socket to oper- 
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Battery pack consists of three 
4%-volt, rechargeable alkaline 
batteries in a drawerlike tray at 
bottom of the case. Battery charg: 
er-AC adapter is at left 


six inches 
hoehorned i 
neck. 
lower right) 
adjustments, 


Picture tube is only 
long. Circuitry i 
space 


Row 


surrounding _ tube 


ate the 12-volt 
During city use, I got 
ture using the built-in, 


ing antenna. The 


set from your ar battery 


an excellent pic 
13-section telescop. 
sound was clear and 
distinct with either the 
the plug-in earphone 
sitivity 

full-size set 


built-in speaker or 
The weak signal sen. 
no match for 
As I moved from. the 
pund that about 25 miles 
distance at which I 
could get an acceptable picture on the set's 
wn antenna. By plugging in an external 
antenna, however, I got good reception at 
that distance. The batteries lasted roughly 
about eight hours on one charge 

The Delmonico 4T-EOZ is sold by Del 
monico International, Maspeth, N. Y. Price 
is about $150.—Hubert Luckett. 


away 


was the maximum 


These 
Xmas 
Lights 
Dance 
to 

Music 


By Leon Wortman 


‘OUR Christmas decorations can be 
the talk of the neighborhood this 
year with the help of this easily built 


electronic dancing master. Simply connect 
two wires from the little box to the speaker 
of any radio, phonograph, or tape recorder 
and a string of lights on your tree will 
dance in time with the music being played. 

The lights don’t just flash off and on, but 
vary in brightness from dim to brilliant 
with modulations in between—depending 
on the music. The effect is truly one of 
visual music, 

All electronic parts are standard items, 
available at almost any radio-parts store or 
from one of the mail-order supply houses. 
The bulbs are the ordinary miniature 
Christmas lights you find in hardware and 
toy stores. They are low voltage, connected 
in a series string so they can be pugged 
into 110-volt house current. For use with 


PS ELECTRONICS 


the control box, you must reconnect them 
in parallel. You can operate up to 24 of 
the bulbs on the box output 

Cut the two wires connected to each bulb, 
leaving about 3” pigtails for the new con- 
nections. You'll need about 30’ of plastic- 
covered lamp cord—or better, the thinner 
wire pairs sold for low-voltage controls or 
speaker connections—to a parallel 
string with 24 lights. Cut one 6’ length and 
23 pieces 12” long. Spread the ends of each 
length about an inch and strip ” of in- 
sulation from each wire, including the wires 
attached to the bulbs. 

Beginning with the 6’ piece, splice the 
pieces together so that you again have a 
30’ cord, but with a pair of bare spots at 
each end and at 23 points between. Con- 
nect the 6” end to the plug. Connect the 
bulb wires, one pair to each pair of bare 
spots. Solder and tape the connections. 
When you finish, you should have a 30’ 
string of parallel-connected colored lights 


continue 129 


CENT power 
—Transitor output 

a ‘ope its 

Pamarys Bede amp 


Cost of building this control box will run some- 
wee} between. 2 a $20, depending on how 
carefully you. sl for rains in parts avail- 
able, at surplus Stores and in’ the mail-order 
cat . ‘iring, parts, yout are not 
critical Just be sure you provide a beat sink 
for the output transistor and insulate the tran- 
sistors if you use a metal case. 
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with a distance of 6’ from the plug to the 
first bulb. 

The box for the control unit need be no 
larger than 3” by 4” by 5”. It doesn’t have 
to be metal, but if you do use a metal box, 
be sure to insulate the transistors so they 
do not make electrical contact with the 
metal. Thin sheet vinyl can be used, or you 
can buy ready-made insulators for the tran- 
sistors. The silicon rectifier can be bolted 
by its mounting stud directly to the metal 
box without an insulator. If you use a box 
made of insulating material, connect all 
indicated ground points with a wire. 

The output transistor, Q2, requires a heat 
sink to help dissipate the heat generated in 
operation. You can buy a commercially 
made heat sink or make your own of a piece 
of aluminum, following the drawing. Use 
insulating washers under the nuts securing 
the mounting studs or screws, and be sure 
that no parts touch metal where they pass 
through the drilled holes. Notice that the 


R22 8200 OMS Vg WATT 


NO VOLTS Ac 


connections to the collector are made to 
mounting stud or screw contacting the 
transistor case. 

Too much heat when soldering to the 
transistor leads or rectifier can ruin these 
parts. As a precaution, grip the leads with 
a pair of long-nose ‘pliers between the 
solder joint and the point where the leads 
enter the case. The pliers act as a heat 
shunt to keep heat from being conducted 
to the semiconductor. 

When connecting the capacitors, be sure 
to observe proper polarity as indicated on 
the wiring diagram. 

Transistors Q1 and Q2 operate on a rela- 
tively low voltage DC. The transformer, 
T2, steps down the houschold AC power to 
about 13 volts AC. The rectifier, SR, con- 
verts this to DC. Although it will vary 
somewhat depending on the line voltage in 
your neighborhood, the DC voltage mea- 
sured at the collector of the transistors will 
be somewhere in the vicinity of 20 volts 


LIGHTS REWIRED TO 


aITTER 
CASE) a1 2n301 
LOCATING LUG 


‘BASE 
COLLECTOR 
(MiG. STUD) 


DC, negative with respect to ground. 

To use the control box, connect the in- 
put leads across the voice coil of the loud- 
speaker. If there is an output jack for an 
extension speaker, you can use it for your 
connection. Plug the Christmas light string 
into the output socket and the AC line cord 
into a wall outlet. Start the music. Both 
the volume control on your radio or phono- 
graph and the sensitivity control will affect 
the way the lights respond to music. 

The best way is to set the volume con- 
trol for the sound level you want for listen- 
ing before you adjust the sensitivity control, 
With the controls set too high, the lights 
will burn brightly and steadily; set too low, 
they will flicker on only on’ the loudest 
passages of music. The correct setting is 
somewhere in between so that you can get 
a full range of varying brightness. When 
the music stops, or you disconnect the in- 
put leads from the speaker, the lights will 
go out. 


(3 


ILL imports from Japan break 
the price barrier on color TV the 
way they did on transistor radios? 


One Japanese manufacturer, Toshiba, is 
now showing a color set they hope to bring 
in soon. To find out whether these sets 
would come up to the high performance 
standards expected by American TV view- 
ers, I borrowed one from their New York 
office. I used it in my home for about 
three weeks, 

If this set is a fair sample of what is to 
follow, American set manufacturers are go- 
ing to have a battle on their hands to retain 
hold of the color-set market. 

The Toshiba 16WM uses a 16” rectang- 
ular color tube with sharp, square comers. 
This allows a much more compact cabinet 
than is needed to house the round tube 
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Single-knob hue control is only 
by viewer. Service controls 


Personal- 
use report 


lor adjustment made 


left) 


A Compact 


ColorTV fromJapan 


used in American-made sets. The number 
of viewer-operated controls has been re- 
duced to only one more than the usual 
number on a_ black-and-white set. The 
extra knob controls the hue. 

I had no trouble getting good reception 
25 miles from the transmitter, using a 
simple antenna located in the attic. The 
quality of the color picture was good—as 
good as any I've seen on American-made 
sets. The black-and-white picture was 
excellent. 

Toshiba has been selling this set in 
Japan for some time now. They say the 
service history of the set in the homes of 
their customers has been excellent. They 
have not yet set a price on it for the Ameri- 
can market, but rumors say it will be 
around $300.—Hubert Luckett. 


camera with a through-the-lens ex- 
posure meter. For average camera fans, 
stem should make 


I: WAS bound to come—a 35mm SLR 


its unique metering s 
the Topcon Super D the most accurate e 
posure system now available. What's so d 
ferent about it? 

@ It senses only the light reaching the 
film, taking an average reading for the full 
area seen through the viewfinder. 

© It reads the light of any lens, regard- 
less of the focal length, on the camera. 

@ It automatically measures light through 
ns extended for close-ups. 

© It eliminates filter-factor compensation. 

The metering system consists of a printed 
circuit sandwiched in the three-layer reflex 
mirror and hooked up with a cadmium sul- 
fide photoresistor cell. Narrow slits, de- 
signed like overhangs, pass seven percent of 
the light through the mirror to the photo- 
cell. The printed-circuit grid pattern is ar- 
ranged to take a good sampling of the light 
‘eflected from the subject 

The shutter-speed dial and lens 
phragm are cross-coupled with the mete 

There are four interchangeable parts 
focusing screen, taking lens, viewfinder, and 
eyepiece. The camera comes equipped with 
a Fresnel screen and a split-image range- 
finder. Three accessory 
able, plus a waist-level viewfinde: 

Other features: depth-of-field preview 
lever, instant-return mirror, and automatic 
lens diaphragm. With 58mm £/1.8 lens, the 
Super D sells for $369. Charles Beseler Co., 
East Orange, N the distributor. 


First SLR 
Through-the-Lens 
Meter 


PS PHOTOGRAPHY 


} 


Exclusive feature of the Topcon Super 
D is the built-in, behind-the-lens meter- 
ing system. The photocell is in back of 
the reflex mirror and internally coupled to 
Jens diaphragm and shutter-speed control. 


Meter reading is visible in two locations: 
It looks like this on camera deck, and 
shows up as below through viewfinder. 


' "Popular Science 


~ SPOTLIGHT 
AWARD 


Popular Science's Spotlight Awards were 
ition to. compa- 


fiving, 
ion, design, den z 
i ‘and manufacture of products, 
methods, and materials. 


5 Editorial 


Instamatic System 
of Photography 


‘The development of a new film-loading 
system, combined with new film emulsions 
and a line of automatic cameras that ac- 
cept drop-in Kodapak_ cartridges, has 
earned this Popular Science Spotlight 
‘Award for Eastman Kodak. 


zine for 


Readers who look to our m: 
news of mechanical and scien 
ments will find the Spotlight a way of il- 
luminating outstanding products and in- 
ventions. 


iding a new dimension to still 
photography. In future months you will 
fearn about other significant new products 
in Popular Science, the magazine that re- 
ports the results of science—those material 
Bdvances that provide a better life. 


Robert P. Crossley John R. Whiting 
Editor Publisher 
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The Idea 
That 
Clicked 


Foolproof picture-taking 
became a reality with 
this new instant-load 
cartridge-camera system 


By Robert L. Hering 


HEY called it Project 13. Interna- 
ional intrigue was missing, but the 


idea had international overtones. The 
name was given to keep a new photo idea 
under wraps until it got to market. 
About six years ago engineers at Eastman 
Kodak started designing a new camera and 
film-loading system that would make pic- 
ture-taking as simple as using a pencil. 
Complication and confusion are alv 
deterrents to snapshooting, which accounts 
for about 80 percent of all amateur picture- 
taking. Reducing the bother with the me- 
chanics of taking pictures is the best way 
to increase the fun of photography for 
most people. This Eastman set out to do. 
When the engineers first started kicking 
the idea around, it was called the qui 
load program. Its goal: development of a 


Evolution of Kodapak cartridge 
and Instamatic cameras 


Cartridge development 


THE CARTRIDGE THE CAMERA 
nit <= 


new instant-load system. ‘I 
© Simplify camera loading 
ing. 


@ Simplify « 
in automatic 
© Reduce 


I 
raphy w 


Eastr Si 
938. I 
emarkably for it 
but it died v 1 War IL. Since 
hundreds of autom neras | 
peared, but practically all u ¢ 


roll film or cassettes 
The no-thread, no-fumble cartridge. East 
ted deve r 


man engineers 


How the Instamatic 700's automatic exposure system works 


The only decision you need make with 


the Instamatic 700 is the shutter 
Gena eaten nea Bete Bie 


mation it needs to make a perfect 
“fil speed and scene brightness—and com- 
mutes and sets the lens opening. Here's 


ow: 
Shutter speed: Tur the shutter- 

aul tre eater tives <oaatispnatiees 

(1/250, 1/185, or 1/60 sec.) and you move 

a cam that raises or lowers the left end of 


a 

Film speed: Drop a 126 film cartridge 
into the camera and close the back. A 
track along the edge of the cartridge ste 
when a sensing pawl drops into a notch. 
Through a linkage, this positions the other 

end ef Laver 1, (Notice here that 
the left end of Lever 2, which is actually 
attached to the pin on Lever 1, moves up 
and down with 1. 

Scene brightness: Aim the camera. A 
photoelectric cell reads the light and a 
moving-coil galvanometer transmits this into 
action by means of a needle in a slot. At 
low light levels, the needle moves to 
right. In bright sunlight, it’s at the left. 

Lens opening: The camera sets the aper- 
ture just before it takes the picture. Press- 


136 poputar science DECEMBER 1963 


ing the shutter release moves down a pin, 
and the left end of Lever 3 follows. The 
right end pivots up, driving a needle- 
sensing cam until it stops against the nee- 
dle. The cam, simultaneously, raises the 
right end of Lever 2 (the left end is al- 
set by that pin on Lever 1) and thus 
japhragm pin in the center of Lever 2. 

The pin, moving “po ns the scissored 
diaphragm blades; fer it goes, the 
lens opening. Further pressure 

on the shutter-release button trips the 
shutter (not shown) to take the picture. 
What happens if the shutter sj you 
my 

will 


set is too fast, even with the lens 
open? Then the galvanometer needle 
be out of reach of the ne mnsing cam 
when it rises. In that case, Lever 2 will 
ivot, pulling down on the center of Lever 
. Since the right end of Lever 1 is fixed 
(by film speed), the left end must come 
lown, thus automatically resetting the cam- 
era_to a slower shutter 
‘Can you increase or decrease exposure if 
you wish? Yes, by turning the compensa- 
tion cam. This rotates Lever 4, moving the 
pivot to which the diaphragm blades are at- 
tached and opening or closing blades by 
the equivalent of one stop. 


load you could drop into a camera without 
threading or fumbling with spools. Among 
the ideas considered was a 135-type cassette 
for 127 film, But the border was too nar- 
row to take regular 35mm perforations on 
one side of 127 film for 38-by-38 super- 
slides. Also, it cost too much. 

‘A major breakthrough came a few months 
later. Engineers suggested a double-ended 
throw-away film magazine that would make 
loading and unloading completely auto- 
matic. 

In its final form, the Kodapak cartridge 
has a supply chamber at one end from 
which a free-floating roll of 35mm-width 
film and backing paper, without spool, 
winds onto a larger diameter take-up spool 
in the other end. Rewinding is unnecessary; - 
exposed film is stored on the takeup spool. Sealed, light-tight Kodapak cartridge has irregu- 


es . lar shape so you can load it only the right way. 
Even photofinishers’ needs were con- ['ibel and numbers on paper backing are visible 


[Continued on page 193] _ through clear window in camera. 


How the flash system works on the 100, 300, and 400 models 


In the flash system of the Instamatic 100, lop the shutter blade. The blade uncovers 
300, and 400 cameras a circuit opens to set the lens, the bulb goes off 

off the bulb. Look at the small circuit dia- is taken; The time it takes for the 
ram. If you close shorting switch $2 and smack the shutter open is set 
then loop switch Sl, you create a short the 13-15 milliseconds 

acros the battery. Open $2, and you send takes to reach fll beiliance 
current to fire the bulb. 

Now loka the mechanism. Cocking the 

camera ay yp-up flas! 

the shorting stub, “closing” SB -( raised or lowered 

lines). Nw Yh pits He biaror:rehsa ae Genmer of 

That levers ‘the shorting stub so it 
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Subminiature 
kit has camera 
and projector 


Been wanting a subminiature 
camera? Here's a complete pack- 
age: Agfa’s automatic electric-eye 
Paramet and half-frame projector. 
Picture size is 18 by 24mm. Cam- 
era shoots 40 pictures on a standard 20-ex- sa 60mm lens and magazine with 
posure 35mm roll. A cheaper kit has a a single-lever slide ad Cost: $119.95 
Parat camera without electric eye. The pro- and $89.95. Agfa, Inc. 


Movie light balanced for daylight film 
The daylight-balanced twin-beam Mobi- 
lite lets you load a camera with daylight 
color film and shoot the film at night with- 
out a conversion filter. Price, $19.95. Flex 
Electric, Long Island City 1, N. Y. 


Weston sticks to selenium photocell 1 
Instead of following the trend to CdS 

Weston is retaining the selenium € 
in their new Master V meter, said to 


give measurements in any usable light. 
$36.95. Daystrom, Inc., Newark, N. J. 


First CdS meter for Brownie cameras 

The Automat is the first Brownie 
electric-eye still camera to use a CdS photo- 
|. It has two automatic controls: one for 
alight, another for flash. The photocell 
controls available-light exposures. The built- 
in flash holder couples to the shutter and is 
focus-linked to the lens. A door hides it 
when not in use, $34.50, Eastman Kodak 
Co., Rochester, N. Y. 


Projector stand handles 
as easily as an attaché case 
Closed for carrying or storage, 
the Portopak is a compact 19%” by 
16%”. Standard model has three 
outlets; deluxe, two three-way 
switches plus _switch-controlled 
slide viewer, Unit has four adjust- 
able legs. Weight: 10 Ib. Sawyer's 
standard Portopak, $16.95; deluxe, 
$21.95. H. A. Bohm & Co., Chicago. 
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PHOTOGRAPHICALLY 
SPEAKING yas seme mone 


Now-—three new movie color films are here from Ansco 

After announcing four Anscochrome films for still cameras, Ansco 
now offers three new motion-picture films. The company says the 
films have improved color quality and sharpness, with an ability to 
protect against exposure errors. Two films, one balanced for daylight 
and one for tungsten, have an ASA rating of 100. The third film is 
rated at 200 ASA. At present, 16mm is the smallest available size, 
but 8mm will undoubtedly be offered soon. 


Tips for taking better holiday pictures 

The Christmas holidays offer abundant picture-taking opportunities, 
indoors and out. This year try something more than ordinary on-the- 
camera flash shots. Night-time color pictures can be spectacular, 
Don't worry about exact color rendition, 

Outdoor evening shots. For a brief period before darkness, the 
sky is still bright enough to register. This is the ideal time for 
shooting night-time color pictures. Set your camera on a tripod. 
Shortly after sunset, make a brief exposure at {/3.5 or faster to 
register the sky and a little shadow detail. Wait until dark. On the 
same frame and without mov take a time exposure 
with Christmas lights on. You'll get pictures that are closer to 
what you really see. 

Fireplace and candlelight pictures. Have your camera on a tripod 
and make your subj Indoor film 
will be faster in this soft, flattering type of light. Candle flames 
register over a wide exposure range. You might try some shots with 
your subject between two or more candles. Bounce flash is good for 
fireplace pictures. 

Bounce flash. With white or very light ceilings, figure exposure 
for on-the-camera flash and open up two stops. Christmas-tree lights 
and similar bulbs will register well over a wide range of shutter 
speeds slower than 1/50 second. 


Germans develop simplified film loading to answer U.S. challenge 
German camera manufacturers have developed a new simplified 
film-loading system for still cameras. It retains the popular film sizes. 
One incidental advantage is the elimination of 35mm film rewinding. 
But it will be next year before cameras appear using the new system, 
It’s the German answer to Eastman’s drop-in Kodapak cartridge. 


Just in time for holiday use 
A new data booklet, “Adventures in Indoor Color Slides,” is loaded 
with tips on improving your color transparencies (Eastman Kodak, 
75 cents). The emphasis is on recording family activities. But tricky 
questions about available-light pictures and how photography can 
work for you are also discussed. It’s profusely illustrated with color 
pictures. 


Hottest new ideas in photography— 
The new quick-loading 


New Konak Electric 8 Zoom Camera 


. 


New KooAx Dutx 8 Cassette 
ular 8mm roll flr 
! 


Cassette snaps into camera. 
Flip it over after first 25 ft 
you're set to go againt 


Always keeps you ready for action 


‘There's nothing to slow you down 
when you're out to shoot action 
with this movie camera! The new 
Kopax Duex 8 Cassette provides 
quick drop-in loading using stand- 
ard 8mm roll film, Preload several 
cassettes, and you're ready for con- 
tinuous filming. 

Battery-powered motor drives 10 to 
24 rolls of film through the camera 
with never a slowdown, never time 
out for winding. 


Zoom lens lets you close in on ac- 


tion—fast and smooth. And you see 
the zoom in the coupled viewfinder! 


No worry about exposure. Sensitive 
electric eye sets the super-fast //1.6 
lens automatically—even signals 
when light gets too dim. 

See the new Kopak Electric 8 
Zoom Camera at your Kodak deal- 
ers in time to capture your holiday 
fun in movies. With built-in filter, 
hand strap, neck strap, one cassette 
and pistol grip—all less than $150! 
Batteries extra. 


The more you know about photography... the more you will count on Kodak 


EASTMAN KODAK COMPANY 
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cameras from KODAK! 


New Konak Instamatic 700 Camera 
Easiest-to-use camera ever designed for fine pictures 


Why will you take better pictures 
with this new camera? Because all 
you haye to think about is the pic- 
ture. The Konak INSTAMATIC 700 
Camera takes care of the other de- 
tails with amazing ease. 

Drop in a Koparak Cartridge, 
and the camera's loaded instantly, 
the film speed’s set into the electrie 
eye. And, in turn, the electric eve 
not only sets the //2.8 lens, it also 
adjusts the shutter speed if neces- 
sary, to insure correct exposure un- 
der a broad range of outdoor and 
indoor “available light” conditions. 


Kooarak Cartridges 
tory-loaded with Kot 
or black-and-white 


Drop in a KooaPax Cartridge 


—camera's loaded! Load, 
unload—even in bright sun: 


Rochester 4, N.Y. 


Prices subject to change without notice. Because 
of demand, there may be a delay on some KODAK 
Instamatic models: if s0, ask your dealer for the 
special Instaatic Camera Gift Certificate 


Flash is this easy. A touch pops up 
the built-in flash holder, sets the 
shutter at 1/30. Focus—and the 
lens is automatically set for a per- 
fect flash picture. 

See how much more rewarding it 
is to take pictures with the KopaK 
InsTamaric 700 Camera, Less than 
$110. Three other new Kopak 
INSTAMATIC Outfits from less 
than $18. All are great 
for Christmas giving 
or getting. See 
your Kodak 
dealer. 


a 


Lo, 


“<> 


washer reservoir bag. They won't interfere 
with its operation. The bag makes a safe 
hiding place and the keys won't vibrate 
loose as they might if taped to the car. 


fe tape, carried in the 
glove compartment, will protect you against 
collision if you're caught with a dead head- 


light. Strips pasted across the lens will 
show other motorists which light is out. 


nes Hints from the Model Garage 


will guide you when adjusting the carbu- 
retor. Turn the idling screws in or out until 
the water is least agitated, At this point, 
jets will be set for smoothest idle. 


HAMMER 
fq) STEEL BALL 
LUGMTLY TO 
cur HOLE 


In making a gasket, you can locate and cut 
bolt holes in one step with a steel ball 
slightly larger than the hole. Shape the 
gasket and place it on one surface to be 
joined. Tap the ball lightly over the hole. 


Have you tried these ideas? They're still as good today 


42 as when we first published them five or more years ago 


‘CONTINUED 


Correct “Hot and Cold” conditions with 
AC Spark Plugs in the right heat range 


Prolonged fast driving or heavy 
load service with spark plugs in too high a 
heat range are frequent causes of overheating 
and pre-ignition. This condition shows up in 
burned or bilistered insulator tips and badly 
eroded electrodes. If this happens, switch to 
ACs in the next lower heat range. 


T—Properly installed AC Fire-Ring 
Spark Plugs in the right beat range will even- 
tually show brown to grayish-tan deposits on 
the insulator tips and slight electrode wear, 
indicating mixed periods of high- and low- 
speed driving. This means that the engine i 
good working order and the spark plugs are 
operating at the most efficient temperatures. 


—Low-speed, stop-and-go driving 
and prolonged idling with spark plugs in too 
low a heat range frequently lead to deposit 
fouling. This condition is indicated by red, 
brown, yellow and white deposits on the elec- 
trodes and insulator tips. To correct this, use 
ACs in the next higher heat range. 


The heat range of your spark plugs 
(temperatures at which they oper- 
ate) has an important bearing 
on your car’s performance. While 
other factors sometimes cause the 
fouling conditions shown here, the 
use of spark plugs that run too hot 
or too cold can also result in these 
conditions. But AC Fire-Ring Spark 
Plugs in the right heat range will 
help give you peak power and per- 
formance. To be sure you have ACs 
that match your kind of driving, 
check your spark plugs today.Then 
ask for AC Fire-Ring Spark Plugs 
in the recommended heat range. 


arn 
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More Hints from the Model Garage 


ing a large pie tin or serving tr 
top of a spare radiator cap. 
the radiator’s filler neck place of the 
regular cap, the tray right at hand as 
you work in the engine compartment. 


to the 
Mounted on 


VB 


ie aN 


tell you quickly just how high to 

car to clear both the flat and the inflated 
spare. On some cars, two height marks 
may be needed, one for jacking up the 
front end and one for the rear. 


To hold a carburetor while you work on it, 
clamp two %” bolts in a vise and bolt the 
carburetor to these through the mounting 
holes in the flange. This will provide a 
very rigid work mount without any danger 
of damaging the carburetor. 
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Reading the crankcase dipstick will be 
easier, especially when the oil is fresh and 
clear, if you drill four small holes between 
the Fruit and app om marks. The holes 
covered by oil will appear as tiny lenses; 
the others will remain open. 


Don’t send your Chevy to parts unknown! When shock absorbers are 
worn, your car often tells you. It may nose-dive on sudden stops. Keep bouncing 
after bumps. Or show uneven tire wear. When it's time to replace, ask for the same 
kind of parts that gave your Chevy that smooth ride when it was new. Genuine 
Chevrolet Parts. They're built to ) "s specifications. so they'll fil and work 
right for a long time. They're easy to get, because the people who install them have 
access to more than 75,000 of them for cars and trucks back to 1938. Ask for Genuine 
Chevrolet Parts by name at your local Chevrolet dealer's or at leading independent 
garages and service station Chevrolet Division of General Motors, Detroit, 
Michigan. Remember . . . It pays to keep your Chevy the Chevy-est. 


WE USE 
GM 


Look for this sign. 
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Gus Picks Up a 
Package of Trouble 


By Martin Bunn 


ee USH, Tommy, We'll go as soon 

H as the nice man fixes the car.” 

Red-haired young Mrs. Fennel 

turned again to Stan. “I'm taking him to see 

Santa Claus at the County Shopping Fair. 
Will it take long?” 

“Can't say till I know what to do,” said 
Stan, who was in charge of the Model 
Garage while Gus Wilson was out on a 
road call, “You say the seat belt squeaks, 
but I never heard tell of that, Ma’am.” 

“Mine does. You're saying the same as 
they did where I bought it, when I went 
back to complain. Then they tried to tell 
me it was bad shock absorbers, so they 
could sell me new one: 

“It just could be,” admitted Stan. 

“Only it isn’t! I had the seat belts pu 
three days ago. That's when the squeal 
began. So it’s the seat belt.” 

Helpless before this kind of logic, Stan 
shrugged. “Best thing is for me to road- 
test the car, if you don’t mind waiting a 
few minutes.” 

Mrs Fennel didn’t mind, and after eject- 
ing Tommy from the car with some difficul- 
ty, Stan drove it around a few blocks. A 
rasping squeak at once made itself so evi- 
dent he could understand why Mrs. Fennel 
wanted it stopped. The noise was like the 
one he'd tormented schoolgirls with as a 
kid—the agonized squeak of chalk rubbed 
hard on a blackboard. 

Thinking it might be the door weather- 
stripping or a hinge, Stan opened the door 
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a bit and kept driving. The squeak kept on, 
He drove back to the shop. Gus had re- 
tumed. 


“Everybody's installing seat belts these 
firs. Fennel was telling Gus. “So 
is store had a sale I thought I'd 
get them there, But when they couldn't 
stop that awful noise, I knew I'd better 
come here, as my husband always does.” 
“We'll sure try to fix it,” promised Gus 
as Stan checked the belt ‘anchorages, 
“I'm ashamed of that hole Fred— 
husband—cut over the back seat,” said M: 
F el. “It's for a new kind of rear-sc 
speaker he ordered but hasn’t got yet. 
Gus glanced at the oval opening in the 
rear-deck panel. “Well, it beats carrying 
a slew of packages up there, as some peo- 
ple do. In a quick stop, they can fly off 
hurt passengers. The hole is harmless. 
Gus to remember that speech wryly 
later in the day. 
“Can't we go now?” put in Tommy, 
Stan had removed the anchorage bolt of 
the left-hand strap which screwed into a 
threaded hole in the car floor. He looked 
through the hole at a frame member under 
it, then examined the end of the bolt. On 
it was a small shiny spot. The trouble light, 
maneuvered over the hole, revealed a like, 
though darker, spot on the frame member. 
Putting a washer on the bolt, he screwed 
it back tightly; the washer would raise it 
enough to clear the frame. “If it squeaks 
when you drive out, Mrs. Fennel, come 
right back.” 


“Let's go!” wailed Tommy, tugging at 
his mother's arm. 


Some hours later, Gus left on a turnpike 
call. Following a cold snap in November, 
there had been low temperatures until the 
last two days. Now a thaw had set in, but 
the air had a raw, wet edge to it. 

The road call proved to be nothing but 
a broken ignition wire. Gus installed a new 
one, turned the wrecker around, and headed 
home. 

In his mirror Gus saw the car come up, 


“Monoxide?” she said. 
“But didn't you put on a 
new muffler last week” 


none too steadily. It skinned past his rear 
bumper with little to spare, stayed abreast 
of him longer than it should have. The 
red-headed young woman driving it stared 
straight ahead, a cigarette hanging from 
her mouth, hands rigid yet twitchy on the 
wheel. She reminded Gus of Mrs. Fennel, 
but there was no child beside her. He eased 
off the gas to let her pass. 

It was well he did, for suddenly the 
sedan swerved sharply in front of him, so 
close it would have ripped into his fender 
had he maintained speed. Back in the right 
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iane, it roared on at turnpike speed. The 
trunk was partly open, its lid tied down 
over a package too bulky to permit it to 
close. 

Simultaneously Gus realized _ several 
things. The car was wandering in a series 
of overcorrected lurches. And the driver 
was Mrs. Fennel. Remembering the hole 
in the rear deck, he made a quick decision. 

Throttling down, Gus swung into the 
passing lane. He overhauled the sedan and 
blew his horn. Side by side with the car, 
he saw Mrs. Fennel glance at him through 
her closed window 
with no sign of recog- 
nition. 

Gus made urgent 
signals for her to pull 
over, The sedan 
lurched closer, nearly 
sideswiping the truck. 
Staring at the pretty, 


vacant face, Gus 
sounded the horn 
again in staccato 
bursts, Something fi- 


nally broke through 
the woman's inatten- 
tion, She looked at 
Gus with startled rec- 
ognition—and the car 
sewed, wavered off 


the road onto the — East and a motor 
shoulder. With three pom 
verse, it does 25 m. 


Stopping in front of 
it, Gus jumped out 
and ran back. The 
driver's door was 
locked. He rapped on the window. Sec- 
onds crawled by as Mrs. Fennel slowly 
unlocked the door, Gus flung it wide, un- 
snapped the seat belt and hauled her out. 

“Where’s Tommy?” he demanded, switch- 
ing off the engine. 

“II left him—with Mother, after shop- 
ping,” she said thickly. “What happened? 
Did I faint?” 

“You're going to be all right.” Spotting 
a blanket on the rear seat, Gus wrapped it 
around her and made her sit on the door 
sill, then opened all the other doors. 


a taped tour spiel. 


Cars whizzed by. Except for a curious 
look or two, nobody paid them any atten- 
tion. 

“Td like a cigarette,” 
after a few minutes. 

“Not yet,” said Gus. “Right now you 
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said Mrs. Fennel 


Motorized rickshaw 

Through narrow, crowded alleys 
where rubberneck buses can't go in 
San Francisco's Chinatown, this three- 
wheeler does the job. 

It combines a rickshaw from the 
‘cle from Germany. 
is forward, no re- 


mph. turns in a 
90-inch radius. A loudspeaker delivers 


need lots of fresh air—to counteract that 
carbon monoxide you've been breathing.” 

“Monoxide?” She seemed to take the word 
in slowly. “But Fred’s so careful about that. 
Didn't he. have you put on a new muffler 
last week? 

“Yes, but this didn’t happen because 
of a defective exhaust system,” explained 
Gus. “It was partly due to that hole I said 
couldn’t do any harm.” 

“The one Fred made in the back? How 
could that let in exhaust gas?” 

“Your trunk was open. Monoxide would 
have seeped in 
through the rear 
seat back anyway. 
Through that hole, it 
got in faster, How 
do you feel now?” 

She shuddered. “I 
have an awful head- 
ache, but I don’t feel 
as sick as I did.” 

“The car's been 
aired out enough, Bet- 
ter get in to keep 
warm, but don’t drive 
off. I'll be right back.” 

Gus’s efforts to. 
raise Stan on the 
two-way citizens-band 
transmitter in the 
wrecker failed. That 
wasn’t surprising, as 
Stan listened for calls 
only every hour on 
the hour. Gus sent 
out a general “any- 
body-listening” call. 

“This is 27673,” 
“Anything I can do?” 

“This is mobile 2W4233,” said Gus. 
“Would you phone the state police, and tell 
them I stopped to help a sick woman north 
of turnpike milestone 274? Ask if they can 
spare a man to drive her home. No am- 
bulance needed. Over.” 

“Will do. North of 274, Right? Over.” 

He found Mrs. Fennel more alert and ap- 
parently recovering nicely. Untying the 
trunk lid, Gus lifted the huge package out 
and loaded it onto the wrecker. He closed 
the sedan’s trunk and saw that it was se- 
curely locked. For good measure he crawled 
underneath and checked the muffler and 
tailpipe joints. All were sound. 

In 12 utes a state police car arrived. 
After brief explanations, the second trooper 


CONTINUED 


announced a voice. 


Assignment: put more 
pep per pound into 
ford-huilt engines 


Result: Lighter power plants—including a hot new 289-cubic-inch V-8 that weighs 
110 pounds less than the V-8 it replaces, and puts out up to 101 more horses! 


To provide top performance with lighter engines, 
Ford Motor Company engineers and foundrymen 
pioneered new precision casting techniques that 
mean we can now design lighter engine blocks with 
no sacrifice in strength. 

New materials used for cores and molds and new 
casting methods let us make engine parts with walls 
as thick as necessary—but no thicker. This eliminates 
weight of extra material needed to provide adequate 
strength with less precise casting methods. 

Cutting engine weight through precision-casting 
gives more "go" per pound. This is a major reason 
why this design was chosen for the engines in the 
Ford-powered Lotus cars—which startled the world 
at the Indianapolis "'500"—and the successful Cobra 
sports cars. 

Other engineering assignments aimed at improving 
Ford-built cars have resulted in self-adjusting brakes, 


extended major chassis lubrication intervals and 
other service-saving features, and use of rust: 
resistant galvanized steel for vital underbody parts. 


Engineering excellence is a big factor behind Ford 
Motor Company's success in bringing you quality 
cars that last longer, need less care and keep their 
value better. 


FORD + MERCURY * THUNDERBIRD 
LINCOLN CONTINENTAL 


MOTOR COMPANY 


WHERE ENGINEERING LEADERSHIP 
BRINGS YOU BETTER-BUILT CARS 


Mg 


in it undertook to drive Mrs. Fennel to 
her home. With relief Gus let both cars 
pull away. 


A late repair job claimed all his attention 
when he got back to the Model Garage. 
Only when closing up did Gus remember 
something important. 

Today was Christmas Eve, and Mrs. 
Fennel’s package—which he suspected was 
a present for Tommy—was still on the 
wrecker. 

Pushing it through one of the wide doors 
of his sports coupe, he drove to the Fennel 
home, Fred Fennel answered the bell. 

“Oh, it’s you,” was his comment. 

“Seems we all forgot this,” said Gus, lift- 
ing the heavy package over the threshold. 
“[ figured Tommy would miss it 

Fennel swung the door wide. “Guess he 
would—it's his big gift, He’s spending Christ- 
mas Eve with his grandmother, but she'll 
bring him here tomorrow. Gives him two 
Christmases—and us a chance to trim the 
pom 


Is Mrs, Fennel feeling all right?” 

“Just about.” Fennel paused. “Look, I'm 
grateful and all that, and if it hadn’t been 
so late I'd have come to see you.’ 

“What's on your mind?” 

“I just don’t understand how it hap- 
pened,” Fennel burst out. “So the trunk 
was open and there was that hole for th 
speaker. Where did the exhaust come from’ 

“From the car’s own tailpipe.” 

“I don't buy that. Here’s a car doing 60, 
running away from its own exhaust. If there 
weren't a leak under it—from a defective 
muffler or a bad joint, monoxide couldn't 
have got in. What kind of job did you do 
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last week that would have killed my wife— 
if you hadn't spotted her by sheer luck?” 

Gus took a deep breath. 

“Let’s save the question while I explain 
what your wife was in no shape to hear. A 
moving car creates a low-pressure area be- 
hind it, a sort of suction drag. A car does 
not run away from its own exhaust. It pulls 
some along with it. Station wagons are es- 
pecially prone to do this. Some people 
leave the rear window of a wagon open for 
ventilation. That sucks in exhaust. 

“With that package holding your trunk 
lid open, fumes were sucked into the trunk 
—and then through that hole in the deck. 
If there'd been no hole, they'd have seeped 
through the seat back, but more slowly. As 
for your question, I checked the exhaust 
system on the spot. It's tight.” 

Fennel swallowed in obvious emban 
ment. “Instead of asking dopey questions, 
I should be thanking you over and over. 
Anything I can do to make up for it?” 

Gus smiled. “Sure is, Tell me what kind 
of toy comes in that sassy box?” 

Fennel began to rip open the carton. 

“A kid’s electric drive-it cart. Look. 

His face fell as he hauled out a colle 
tion of wood, wheels, and hardware. “Omi- 
gosh! It’s one of those to-assemble” 
things. I'll be all night putting it together.” 

Bemused, Gus picked up two parts and 
fitted them together. Fennel looked at him 
with sudden hope. 

“Say, any chance you would—Lucy'd put 
on an extra plate for dinner. I know it’s 
asking awful lot, but . . 

“It’s Christmas, isn't it?” Gus dug out 
more parts. “Besides, I always did have a 
hankering to work on a car this size.” 


Belgian police cars 
use smokeless fuel 


Police in Brussels are run- 
ning English Ford Zephyrs 
on liquid petroleum gas. LPG 
reduces air pollution from ex- 
hausts, gives longer engine 
life, and is much cheaper 
than highly taxed gasoline in 
the Benelux countries. 
inder heads are modified, 
raising compression ratios. A 
lindes in the tounk replaces 
the normal gasoline tank. 
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MARK VII 


ALL NEW MEMBER OF AMERICA’S Ist FAMILY OF POWER TOOLS 


JoNTER 


BAND SAW 


MAGNA single purpose tools 
High quality 4" jointer, 11” bandsaw, 6” belt sander, 
18" jigsaw and compressor/sprayer extend the versa- 
tility of Shopsmith or Sawsmith or may be used as 
stand-mounted individual power tools. 


Please send me additional information on 
the ultimate Shopsmith MARK VIL 


i= 
1 =m 


I ony 20m STATE 


Mn we ce ee 
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A gift any man will want and use. 
Especially you / 


Dual Heat Soldering Gun Kit 


Everything that's needed for quick, easy 
soldering and scores of household repairs. 
Features the same Weller “Expert” Dual Heat 
Gun that’s used by professional servicemen 
and homecrafters the world over. Pull the 
trigger—tip heats instantly and spotlight illu- 
minates work. Two trigger positions give a 
choice of two soldering temperatures. You 
can switch instantly to high 140-watt or low 


For hii kit building 
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100-watt heat to suit the job. By using high 
heat only when necessary you prolong tip life. 
Tip is made of copper for superior heat trans 
fer and premium plated for rigidity and long 
life. Included: 3 soldering tips, tip-changing 
wrench, flux brush, soldering aid, solder. And 
everything is in a colorful, break-proof plastic 


carrying case. Model 8200PK. $95 
Weller Electric Corp., Easton, Pa. tat 
For manding metal For many oth 


The 
Popular 
Science 
Buyer's 
rors Guide 
= 
==" Home 
~~ Shop 
Tools..... 
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GEARED CHUCK 


{ 
3 STAGES) 


ELECTRIC DRILL 


a jack-of-all-jobs, it’s 
the king of the portables 


ORE electric drills are sold than any other 

M power tool—and for good reason: They do so 

many things. TI also done a lot of grow- 

ing up in the past few years, They're more powerful 
than ever and come in a greater variety. 

Today, the average %” drill has one-fifth more muscle 
than it did five years ago. The present crop of drills 
also offers reversible and multispeed models, Being 
able to run a drill backward, or at two or more for- 
ward speeds, can be worth its weight in drill bits on 
some jobs. 

The variety of drills that exists makes it important 
to know what you're buying. The thing to remember 
is that the big difference in drill size is speed rather 
than just chuck capacity. As a rule, the bigger the 
chuck size, the lower the speed and the greater the 
power. Many %” drills, for instance, have the same 
motor: a” 


their %” cousins, but they're geared down 
to provide more muscle at less speed. Different-size 
chucks do take bits with different-size shanks, but it’s 
their spced that determines the jobs they do best. 

For average home and shop chores, the long-popular 
a" is still the best all-around performer. Its rela- 
tively high speed (1,500 to 2,400 r.p.m.) is well suited 
to drilling small holes in metal and up to %” holes in 
wood, and to driving disk and drum sanders, buffers, 
grinding wheels, and saw attachments. 
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DESSTON 
D-38 DIAL-A-POWER 


gives constant power over a full range of speeds 


STEEL—¥2" bit, 700 rpm 


Garay 


— —— me" 
' MASONRY—¥%" bit, 1,000 rpm WOOD—%" bit, 1,200 rpm 


Speeds from 600 to 2000 rpm by turning a dial 


Disston’s D-38 Dial-A-Power, world’s first variable speed drill, lets you choose the exact 
rpm you need—whether boring wood, metal, masonry or plastic, You can even adjust 
speed to suit the size bit you are using. You get faster, more efficient drilling, save wear 
and tear on bits. And at every speed, a revolutionary electronic circuit delivers full 
stant power at the chuck. The Dial-A-Power eliminates the need for several dril 
powerful 4.1 amp motor drives bits up to 14". Built-in overheat thermostat automatically 
protects motor from burnout. U.L. approved and industrially rated for rugged use. Retails 
at $69.95. Hardware and Industrial Products Division, H. K. Porter Company, Inc., 
Porter Building, Pittsburgh, Pa. 15219. 


HARDWARE AND INDUSTRIAL 
| pg ATER PRODUCTS DIVISION 
H. K. PORTER COMPANY, INC. 
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Quick Facts About 
ELECTRIC DRILLS 


MAKE mone. | S 
“AMERICAN 
UINGOLN 
% 3.000 | 2.8| $37] 
% 575 | 45] $55 
% | _s75R | 45 | $65 
BLACK & % | 2250 | 19] si6 
\oeone va | 2.250 |-20| $27] 
comer 
DALTON 
DISSTON | O-1 v4 2200 | 25 | $i7 
025 a 1,800 | 3.0 | $30 
038 Wh | 600 to 2.000ev | 41 | $70 
DORMEYER | SO-8 2,000 17 | $20 
1,700__| 2.5 | $23 
1.700 | 2.5 | $25] 
DUWEL [% 2.200 | 35 | $20| 
“ (Electro) % 1,250 | 3.8 | $28 
% 1.2508 | 3.8 | $31] 
% | SS0/L2507S | 3.8 | $38 
ve $50 | 40 | $35] 
% ssn | 40) $38 
650/1,25078 | 4.0 | $45 
ELECTRO Ya 2200 | 3.0 | $20 
(Electro) a 125035 [$28] 
% | 900/1,50078 | 2.5 | $40 
4 550__| 38 | $30 
rn S50n | 38 | $33, 
¥a | S5071.250TS | 3.8 | $40 
McGRAW. Me 2,000 [2.6 | si0| 
a Maan EN 1100 [3.0 | sis] 
jewman) ry 550 | 6.0 | $32] 
i % s50n | 60 | $35] 
B_Battery-powered. 
V_Continuously variable, 
6—Gasoline-powered. 
R_Reversibie. continued 


TS_Two-speed. 
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ELECTRIC DRILL 


This speed is higher than 
it should be for larger holes 
in wood or metal, for drilling 
concrete, and for using ac- 
cessories such as fly cutters 
and hole saws. You can get 
by if you use care and don’t 
have to do such jobs too 
often, 

But if you make a habit 
of drilling ¥” holes in steel, 
like to sink screw anchors in 
concrete, or do a lot of other 
jobs that call for extra muscle 
and less speed, you might 
better consider a %” drill, It 
has the lower chuck speed 
ited to such work, Half- 
nch drills are even heftier 
and are geared for still lower 
speeds—good mainly for thick 
steel, concrete, and large 
holes in wood. 

Adjustable-speed drills 
carry a higher price tag, but 
are useful for a wide range 
of jobs. Some go from 600 
rp.m. up to 2,000, Others 
start at 1,000 r.p.m. and go 
to 2.500, Some are contin- 
uously variable, while others 


offer two or three fixed 
speeds, 
On most of the newer 


multispeed drills, the speed 
control is electronic: You just 
turn a dial or flip a switch. 
Thanks to the modern  sili- 
con-rectifier circuit, the motor 
delivers full power at any 
speed. 

Reversible drills offer sev- 
eral handy features. If you've 
ever jammed a big twist drill, 
you know it can only be 
backed out—an onerous hand 
job, but easy if your drill 
will reverse. With some 
screwdriving accessories, you 
can remove screws as well 
as drive them. You can also 
reverse sanding disks and 
drums so they throw dust 
away from you. 

Light-duty drills are ade- 
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CHUCK SIZE 


Quick Facts About 
ELECTRIC DRILLS continues 


AMPERAGE. 


MAKE MODEL 8 
| = 
MILLERS 
FALLS 
a50n | 45 | $55 
MILWAUKEE 2,000, 25 | $38) 
ELECTRIC ; + | 
0120 % | 2,000 | 30 | $33] 
0220 wl] 650 | 30 | ssa 
0270 % | 2000 | 30 | $53 
[oxo | %| 650 ~| 30 | $58) 
0125 Zo00 [0 [388 
0225 650 B | s63| 
iim 150 | sa] 
niz01 | % | 4son__| 8 | $78 
MODERN soso | 1,900 25 | $9 
WonTGoMERY | 4co2250 | % | 2,000 
WARD. — 
eacoz0s | 4 | 2.000 | 22 
eacoz0s | 1% | 1,800 | 30 
aacozo6 | vu | 1,500R | 30 
aacozoa | ¥% 1,000 22 
sacsz07 | % | 1,000 | 34 
saco308_| % | 800/2,40078 | 35 
24c9226M | ve 500 | 60 
aacoza7m | Ye 500__| 60 
e4ce2s6 | ve 50n | 3.6 | $33 
2409236M | ¥2 soon | 65 | $48 
[800 te 2,0000v | 26 | $40 
PORTER-CABLE| 1070 “Me | 2,000 25 | $37 
% | 1.800 | 30 | $55 
2,000 | 28 | $43 
2500 | 30 | $54 
1,000 [3s | $65 
1000 | 2.7 | $30 
“combi 
B- Battery-powered. 
‘CV_Continuously variable. 
R—Reversible inaiteaa 


There are two types of 
battery-powered drills 


OR WITH A BATTERY PACK 


And two kinds of bench 
attachments to choose 


DRILL-PRESS STAND 
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Quick Facts About 
ELECTRIC DRILLS continues 


SPEED, 
No LOAD 
rm 


1,000 


aM 
‘SEARS. 
CRAFTSMAN 
| [scnor | % | aso | 35] 
961103 | % [1,000 to 2,s00ev| 3.0 
ral 575 45 | $28 
S75m | 45 | $34 
‘SHOP.CRAFT 
(Portable 
Electric) 


Electric) 


1850 % 500 36 | $27 


1ast % soon | 3.6 | $30 


1905 ¥ | s0a7a.soors | 37 | $43] 


€V—Continuously variable 
Reversible. 
TS-Two-speed 


| 


continued | 


ELECTRIC DRILL 


quate for plain drilling, but 
they may not have the power 
to drive the bigger attach- 
ments. If you want a drill to 
perform a lot of extra tasks 
efficiently, it’s best to buy a 
powerful one. 

The ampere rating on a 
drill’s nameplate is a clue to 
motor power in comparing 
models of the same make, 
but is of little use in com- 
paring different makes since 
not all makers rate current 
draw in the same way. Drills 
that carry an industrial UL 
rating may or may not be 
more powerful than domestic- 
rated models, but they're usu- 
ally capable of delivering 
their power for longer periods 
without overheating, Their 
ampere ratings are also likely 
to be a more accurate indica- 
tion of true motor power. 

Size is some help in de- 
termining power since hefty 
motors need larger housings. 
Better-quality drills natural- 
ly run higher in price. 

The newer battery-operated 
drills offer surprisingly good 
power and are fine for jobs 
that are out of reach of house 
current. Their higher price, 
however, recommends them 
only where the use-anywhere 
feature is important, One 
type has a built-in battery 
and is completely cordless, 
while others operate from a 
separate battery pack clipped 
to your belt. 

While you're looking over 
a drill, check on available 
accessories. Some drills have 
a line of attachments de- 
signed especially for them. 
These are likely to be proper- 
ly engineered to match avail- 
able power. Vertical and 
horizontal bench stands are 
available for some drills. 
You'll find them handy for 
sanding and grinding jobs. 


CONTINUED 


Greatest values in power tools 
— priced to take home now 


SAVE—NEW, LOW PRICI 
44" Drill Fixkit with smart ci 
powerful 4" Drill, polishing bonnet, 
3 bits, grinding |, wire brush, 
180-page"How To" book, and more. 
$19.88, 


SAVE $10.07—and get free steel 
case, too. A double bargain, Black 
& Decker U-137 744" Utility Saw 
(regularly $59,95), plus combination 
blade and case. All safety and 
operating features. Only $49.88. 


SAVE $10.07. Powerful orbital 
Black & Decker U-141 Utillty Sand- 
er whisks off old paint fast. Swept- 
back handle, Takes 3%" by 9" sand- 
paper. Only $19.88. (Optional dust- 
collecting attachment: $8.50.) 


NEW ‘4 DRILL—LOW PRICE. This 
brawny Black & Decker U-127 4" 
Utility Drill handles construction, 
maintenance and installation jobs. 


SAVE $4.07 onthe Black & Dect 
U-151 Utility Jig Saw. Make 
straight, curved or Intricate cuts 
In wood, metal, plastics. Regularly 
$23.95. Only $19.88. (With modern 
case, 3 blades—oniy $22.88.) 


SAVE ON ACCESSORIES. Gay, 
practical gift. New Black & Decker 
Drill Accessory Christmas Stock+ 
ing. 22 useful pieces fit all electric 
.00 value if purchased 
ely. Yours for only $3.98. 


@\ Black « Decker: 


World 
Master Power> De\WALT* 


largest maker of power tools 


CHECK YELLOW PAGES “‘Tools-Electric"” 
for nearest B&D dealer. Send 25c for 
180-page book, “How to Choose and Use 
Power Tools" to: The Black & Decker 
Mfg. Co., Dept. P-123, Towson 4, Md. 
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Quick Facts About 
ELECTRIC DRILLS continues 


MAKE MODEL 


AMPERAGE 


SKIL 
IT'S TWO KINDS OF SAWS 
i : \ 
8 
7 7 [srecoway | 
. Z Ghor) 
Teg 30 | $21 
3.0 | $30 
[30 [sis] 
[30 [$40 
| 30 | sz 
[30 | $32 
1420 | 550 | 65 | $53 
wz | | son | 65 | $58 
527-30 | va |1,750/2,20078 | 25 | $26 
o72sc | v4 |1,750/2,20078 | 2.5 | $22 
5358¢_ | % | 700/900TS | 3.1 | $31 
076sc__| % | 700/900T8 | 3.0 | $27 
' 1435R-S¢ | vs |150 to SoocvR | 6.5 |$100| 
STANLEY 2500 | 3 | $16 
2,000 | 25 | $45 
OR A TRIMMER OR al 
5.000 | 2.7 | $55) 
2,000 3.4 | $63] 
It takes muscle to 7 
cut holes like 
these—an easy job | 
for today’s beefed- 
up power drills. 
Reversible angle- 
poe denies al 
speed for sandin; 
or halve it for pol- a7 
ishing, as below. i + 
SUNBEAM | 1703 
1803 
78 
. woiss | ¥ sso | 43 | $40 
wen ws__|_% |1,000/3,000TS | 2.0 | $30 
B. Battery-powered. 
Cv—Continuausly variable, 
A—-Reversible. 
| 7s—Two-speed. 
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D0 JOBS LIKE THESE =—_ 


© Cut flush with support 


You can do more cutting jobs  /Axaaaaneamamanes 


© Notch without undercutting 


with the ot pena wala 


© Prune and trim trees 


WELLSAW 400 tesa ! 


than with any other saw 


In home remodeling of repair...in general mainte 
nance in and around your home ..in your shop 
WELLSAW versatility multiplies your capabilities 
many times over. With a choice of 8” or 16” cutting WELLSAW 400-16 with 16° 
Capectivs, the electrically powered WELLSAW sco RARER SAE Dea 
will do more different cutting jobs than any power _——e eens: 

saw you've ever used. Safe and easy to operate, Send coupon for 

it's @ rugged, precision-built tool that speeds you THE SAWING MAGIC OF WELLSAW 400 
thro tose tough jobs youve wished you coud, ll Ra Ce 
avoid. Best of all, its price is quite modest in view 

of the many things you can do with this power 

handsaw. Your equipment, hardware or tool dealer 
has a WELLSAW 400 or can get one for you 
See him today 


500 Service Rd., Three Rivers, Mich. 


What's so 
incredible 
about 

UNIMAT? 


plastic and asphalt 
tle, aluminum 
and other 
. light metals, 
lathe usually does only one job. Unimai 


jon lathe, but it clso converts instantly NE DREMEL ELECTRIC 
in drill press. The rest of SCROLL SAW 


o metal, bering, Hrasdiig, You'l find uses for this new Dremel you couldn't a 
9 cutting fools and sewing | itn any ether type saw, And its so safe the wh 
{a ese Ileal or making home repis and improvements 
nes, selves, Makes fast work 
and curves. When laying aspha 


It makes gears, pulleys, knobs, shafts, nozzle 


ments and tools, jewelry, and parts for model planes, plastic or rubber tile, it easly cuts irregular shapes and 

fellreods, cars cod engines. Eurves so dificult todo with hand tol. Unique 4-way blade 

elder permits eating ta ary direction and to center of 19° 

The complete lathe-drill press package with chucks and cle. High speed 60 yee AC motor produces 200 stokes pet 
extras is only $139.50. A post card will bring you free ‘minute, Foolproof, trouble free. Unbreakable ‘nylon housit 

literature. Or @ $1 bill buys you © complete 40 page Medel 501 Scroll Saw complete with 6, 3 wire cord and 7 

manual on Miniature Machining Techniques. saw blades. $1295 

Se vour Dremel date oy order divet on & dey 

WRITE: AMERICAN EDELSTAAL INC., Dept. H-L aj i w 

350 Broadway, W.Y. 13, N.Y. DREMEL MFG. CO., dept. 123-,Racine, Wis. 
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“PORTA 


Take your pick: many 
blades for many jobs 


Combination: A fas-cuting 
Re ee othe hak 


widely used of all types for 
the portable saw. 


ae 


Miter or + A combina- 
tion Cie, ene 
ground for « ‘extra-smooth 


a 


eb weeds Has foe teal 


CFD wih mo mlnnoce: 


Flooring: Fey wood iat aay 
contain random 

as old lumber o ¥ 
ie 
‘Metal-cutting: For soft, non- 


such as alum- 
bronze, 


Carbine-tipped: Relatively ex- 
ensive, but extra Fast, 

aad lone noe spd = 
good for tough materials su 
as asbestos, laminates, 
composition’ boards. 


stone, concrete, tile. 
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ILE CIRCULAR SAW 


a husky workhorse 
for big panels and timbers 


BLADE-TILT 
Lock 


| JHE portable circular saw has one big virtue: 
You take it to the work, instead of the work to 


it. When your work is a big plywood panel, a 
10’ two-by-four, or a row of porch-deck boards that 
need trimming, portability really pays off. 

Portable saws are no substitute for the cabinetmak- 
ing precision of a table saw, but they do offer the 
same fast, rugged, versatile cutting in a tool that travels 
with you. With special abrasive blades, you can even 
slice concrete blocks in two, trim slate for a terrace, 
or cut various met 

Portable saws are rated according to the size of 
blade they take—from 6%” to 8K” or more. Naturally, 
the bigger the blade, the bigger the bite—although 
not as much as you might expect. Because only half 
of a blade’s diameter is at work, the actual difference 
in cutting depth between the popular 6%” size and a 
big 8-incher is only %” to %”. All of the saws listed 
here will handle 2” stock, even at 45 degrees, and 
that’s about all you need for most jobs. 

What the larger saws do give you is more power, 


‘CONTINUED 


EASIEST WAY TO GET THAT 
pope LOOK 
Se EYE Watthout 
Ben Ei Rubbing 


Past ‘Chemical Corp., P.0. Box 466, Buffalo 5. N.Y. 
jade by the makers of famous FABULON 


WOOD LORE 


SEMI-GLOSS NATURAL WOOD FINISH 


ELECTRIC WELD - BRAZE & CUT 


lo primer needed. 
rubbed” 


Midway Welder Co.. Debt. DPS 12. Kearney. Nebr. 


C]U/P)RIN [OL 


WOOD PRESERVATIVE 
PRESERVES WOOD FOR GOOD! 
Stops Rot! Kills Termites! _ 


YEARS, 


‘order now! Add 75e 
brochure! AEC, 
South, New York 16. N'Y. 


WINN CATALOG 
& MANUAL 


stantine’s 
pig AILNeW 


More features 


for less money 


SOUTH BEND 
cad | 


Accuracy for close-tolerance work. 


1 Smooth, vibration-free operation for exceptionally 
fine finishes. 


i Superfinished, heat-treated spindle and bronze sleeve 
bearings for long, dependable service. 


W 10° swing, up to 34” between centers, for handling 
wide variety of small work. 


1 48 longitudinal feeds, 48 cross feeds, 48 thread 
cutting feeds (Model A). 


@ 4 types—94 models to choose from. Prices start 
at $417 £.0.b. factory. 


Write for Cot 

Mochi 

SOUTH BEND LATHE, inc. 
4 22, Indiana 

Building Better Tools Since 1906 


Up to 36 months to poy 


PORTABLE 


Quick Facts About 
PORTABLE CIRCULAR SAWS CIRCULAR SAW 


smoother cutting, and less 
chance of kickback. This is 
particularly important if 
you're going to be handling 
heavy stock for long periods 
at a time. Many saws incor- 
porate a slip clutch that lets 
the blade jam without kicking 
back, However, most makers 
agree that adequate power 
is still the real key to safety 
and efficiency 

Portable saws turn at about 
4,000 to 6,000 rpm, As a 
rule, the higher the blade 
speed, the smoother the cut 
but only if a saw maintains 
its speed under load. If it 
slows down noticeably and 
seems to labor, it’s probably 
underpowered. Your best bet 
here is to try a saw yourself 
before you buy. 

Handle design is also im- 
portant—and another point 
you can’t judge just by pick- 
ing up a saw ina store. ‘The 


‘APPROX. 
S| price 


3 
all 
$60 
v5 
$90 


itd 


3 


8) f) = 8/8 


z 


27 
WiLLERS FALLS 1 ss0| reason: A top-mounted han- 
; dle feels comfortable for lift- 
pz 7 [ak Ph I ie ing, but isn’t as easy to guide 
646 ov 12 1% | Me | $75 | along the work as one that’s 
v7 | me Tam [2 | izm | $90) fairly low and to the rear. 
800 B% | Me 13% | $100 Saw weight is another 
reer y5| Paradox. In most portable 
ELECTRIC 70) tools, you want light weight 
Le and» maneuverability. This 
5 ily the case with 
$85 
| $95 
wane wl a more it absorbs jolts without 
$0 | kicking back. Heftiness in a 
2 $43 | saw is also likely to indicate 
2 $50} a large, powerful motor. 
lea | Accessory tables and cut- 
$58 
Ee se| ting guides are available for 
2% $ some saws—a point to check 
PORTER-CABLE 1% | 9% | $8] on, Be sure, too, that a good 
1% [10 | $65] selection of blades is avail- 
1% [10 | $70] able. Some saws take stan 
dard round-hole blades, while 
—— cantinved) others require blades with 


specially shaped arbor holes. 
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PORTABLE CIRCULAR SAWS continues 


Quick Facts About 


DEPTH OF CUT 
MAKE MODEL in.) 
‘AT g0° | Aras? | 
PORTER-CABLE | 596 ow | m |1% | 
178 | 8 | 2% | 26 | 
507 7 | | 1% | 
367 6% | Me | 1% 
568 ™ | 2% | 2% | 
508 a [m ie | 
5288 | 2% | Bh 
R88 7 |™ [mw | 
"7 7 | m% [a | ] 
A 7 [™% [2 | | 
7 
‘SEARS. 2 | 2 
Fa 
ai sozes | 6% | mw [1m | 
sca7sec | 62 | 2 | 1% 
soz7esc | 7% | 2% | 2% 
wmaat [one [7 [am [2 
ectric) 
‘SHOPMATE 1870 7 | [1% 
table 
ic) 1875 7 | 2% 
731 7 | m [2 
‘KIL 336 Oe | mK | 1% 
337 Tm | 2 | 1% 
552 6% | mm | 1% 
553 ™ | 2% | 1% 
354 | 2m | 
SPEEOWAY 801 7 2m | 1% 
(Then) t 
450 Ga | | | 
460 oe | mm | 1% | 
75 Te | Be | 13% 
485 8 | 2% |2 
wr 7 | ™ [2 
ware 7 | ™ 
W273 7 |m [2 | 
7 BACK SIDE 
W278 Tm | 2% | 2m | an 
ws | 8 [am law | © 
‘SUNBEAM 7210 om | am [1% | 10m | $50 
Fl curs 
7220 om | ame | 1% | 10m | $60 ‘e000 sie — 
FACE DOWK 
7230 % | 2% [1% | 1% | $70 
7240 7% | 2% | 2M 13 $80 Portable saws cut upward— 
4 . of table saws—so 
THOR E700 Te | 2 | Ve | 14% | $140 ‘work good side down. 
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How to pick the best 
blade for the job 


T-tooth: For fast, rough cuts 
in softwood, two-by-fours, and 
plaster! . 


ing logs and timbers up to 
4” thick, Usually 6” L 


L0-tooth taper-ground: For 
fine, finish cuts in plywood, 
veneers, plastic laminates, 


I4-tooth: For soft, _nonfer- 
rous metals (aluminum, 
per, brass) up to 4" thi 


24-tooth: For fine cuts in 
thin sheet metal and tubing, 
either ferrous or nonferrous. 


32-tooth: For ferrous metals 
(iron and. steel), pipe, and 
solid rod and bar stock. 


Knife blade: For rubber, 
eather, wallboard, cloth, and 
resilient floor tiles. 
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SABER SAW 


it makes fancy cuts, yet 
handles heavy stuff, too 


HE saber saw e 
| portable-tool family, Yet in the short time it’s 
been around it has already become one of the 
most popular, second only to the electric drill, There 
are good reasons why. 

The first saber saws were intended mainly for fancy 
scrollwork. But they quickly grew into rough, tough, 
all-purpose tools that chomped gleefully through two- 
by-fours, plywood, plaster, iron pipe, hard composition 
boards, leather, plastics—in short, just about any ma- 
terial you can name. 
not a substitute for fast, rugged circular saws, 
ir own special advantages. Th 


d 
1 blade action enables you to notch beams 
wall openings for outlets, and make other squ 
ended cuts not possible with a circular blade. 

The type of saw you pick depends on the kind and 
amount of cutting you want to do. There's a wide 
range of prices—all the way from less than $15 to $100. 
The cheaper models are handy for light, occasional 
use since they're usually small and easy to ‘manipulate. 
But they won't cut as fast or stand up as well under 


CONTINUED, 


Heavy-Botied 
with Zz wash type 
KLEAN-STRIP : 

7 
* Fast, clean, safe - 
* No afterwash needed Phpwcralc | MS 
* Non-flammable work 


Refinish immediately 


THE KLEAN-STRIP CO.,INC. 
MEMPHIS 6, TENNESSEE + WINNIPEG, CANADA 


CHICAGOGEARWORKS 


440-480 W. Oaniey Biv. chicane 13, 


DRILL GLASS / 


wire THe’ Blue Borer® 


3, New Jersey 


FOR DAD FOR CHRISTMAS 
TRANS-IT only $12.95 


se 
@ ‘ a ING Fae 
ay 


wi 12 VOLT CARS 


: ‘OR ALL, 
PP Megal Bx14A WITH NEGATIVE GROUND 
ALR.T. SPECIALTIES Bterote: Mickigse e212 


SAW SHARPENING IS EASY © 
‘Super Filer No. 11 joints and sharpens 
Hana and circular ‘saws 6°"to 10" with 
filvtecth correct in height. depth. pitch, VS 
ove When ile Rite steel roller. teeth 


MONEY BACK GUARANTEE 
A.D. McBURNEY, 5908 Hollywood Bivd., Hell 


CHRISTMAS CUT-OUTS! 


paste on 

plywood 
and 

cut out! 


Life-Size 
Full-Color 
Decorations! 


Make your home a holiday showplace with these delight. 
fully different Christmas decorations! Durable paper pat: 
terns printed in bright colors are specially made to use 
‘on plywood. Simply paste on plywood and cut out with 
saw. It's easy. Strong, weatherproof Exterior plywood 
makes figures last for Wonderful gifts, Order sev- 
eral today! Supply limited 


SANTA, SLEIGH AND REINDEER (above) will delight young 
land old alike! Wonderful inside or out, on lawn, porch or 
roof. Jolly Gt. Santa, G-tt.long Sleigh, S-t.-long Rein: 
eer, each only $1.00. 


JUMBO CHRISTMAS CARDS — 
New, different! "Joyous Noel” shows 
child carolers, ‘‘Season’s Greetings” 
shows ornaments. Includes 104 let: 
ters so you can personalize card 
with family name. Each 45x70-in, 
+ | card, $1.00, 


[ose 


Your Name 


| 


ORDER NOW. Orders airmailed by Dec. 8 will be delivered 
before Christmas. No stamps or CODs. Shipped prepaid, 
Supply is limited, so order today! 


eno a RT ROTORS AORN gS: | 
1 DOUGLAS FIR PLYWOOD ASSOCIATION / DEPT. PS | 
1 Box 1218, Seattle, Wash. (USA only) | 
1 Pease send me, at $1.00 each 1 
| esas enon | 
| esis season's creetnes” cara | 
| 5 Reindeer | 
| | 
1 name | 
| | 
| 
! \ 
| ci. Zone sat | 
1 i 


we len 
we | woe | Bee, | SE 
“AMERICAN- 3,500 | 28 
BLACK & Vist T 3,000 124 | $26 
DECKER U-251 3,000 125 | $40 
i a — estes 
DORMEYER | SS-8 3.100 117 | $25 | 
Tas es 
¥ [ssi 6s 3,000 26 [$100 
i Bowman) | 
FALLS 361 3.000 251 $45 
' MILWAUKEE | 6250 if 3,500 40 | $70 
} WARD [Bac2ss90 2,000. 30 | $40 


j PORTER-ERATE 300 


i [2s] $30] 
' SEARS t [20] sia 
CRAFTSMAN x 23 
omer soo st a1 [oes | 
(2 211 $19 | 
T 25 | $25 | 
30 | $25 | 
SPEEDWAY 2800, a5 | $0 
(Thor) 3,000, 3.0 | $22) 
2.400, 45 [$50 | 
3.400 31) $33] 
3,400 3.11 $35 | 
7,500 3.400 $39 | 
2,500/3,400__| 3.1 $35, 
1,300 2,400] 4.5 | $48 
[skit 3,700, 23 | $35 
‘STANLEY 2,700, 22 [$35 } 
3,000, 25 | $45 | 
3.100 | 27 | $45] 
3.300, 25 | $45 
3.600 3.0 | $60 
‘SUNBEAM 3.500 | 2.3 | $35. 
1,780 | 20 | $40 
WELLER 7.200 | 48 | $23, 
WEN 2.650 | 1.8 | $27, 
3.400 1 6.0 | $45, 
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SABER SAW 


hard wear as the bigger saws. 

Higher-priced saws have 
bigger, more powerful mo- 
tors. They cut faster and 
more smoothly, run cooler, 
and have the steadiness of 
good, solid heft. They also 
have better bearings and 
such refinements as auxiliary 
knobs for two-hand use and 
removable blade guides for 
extra accuracy on fine cuts, 

Cutting capacity isn’t much 
of a question these days, but 
you should look for a tool 
that will slice through at least 
2” stock. Some tools can be 
fitted with special deep-cut- 
ting blades that will slice 
fireplace logs up to 4” thick, 

What you do want to look 
for is a good selection of 
blade types. Some saws take 
a dozen or more different 
kinds, while others may be 
limited to three or four. A 
few are designed to do an 
especially good job on wood, 
but will not handle metal. 
Be sure, too, that your saw 
takes blades that are readily 
available. 

Blade speeds range from 
about 2,000 to 7,000 strokes 
per minute, with the most 
common at around 3,000. 
High cutting speeds general- 
ly give you fine, smooth cuts 
in wood, while lower speeds 
are better suited to slogging 
through metals and plastics. 
For this reason, the average 
saber-saw speed is a com- 
promise. A few of the new- 
est saws offer a choice of 
high or low speeds—a luxury 
that naturally carries a high- 
er price tag. 

If you're interested in a 
particular kind of cutting, 
check on what accessories are 
available. Many saws have 
attachments for cutting cir- 
cles, and rip guides to help 
you make long, straight cuts. 


Get real cleaning power! 


Safe, easy-to-use GUNK G-P cleans, degreases: 


garage floors * auto engines » power 
<= mowers * greasy walls + kitchen 
IT exhaust ducts * machinery 
~~ 


Wipe or brush on hose 


or sponge off. 
‘AT AUTO SUPPLY, FARM, 
BWARE STORES. Also 
GUNK Engine Brite 


+ 
ef 


AUTOMATIC 


MAKES NEW 


PROFITS 


hoe et 


ear 


MANUFACTURING CO. 
S Burlington. Wis 


FLORIDA 


CAMPSITES—deep in the heart of 
the great (440,000 acre) Ocala Na- 
tional Forest. Isolated, yet accessible, Electricity. 
Best fishing, hunting. Warranty deed. FREE maps 
and photos. 


Winfree Vernor, DeLand, Florida 


Sotisfaction guaranteed | or ANY THREE 
145,000 $2.00 


jer Tools Mfg. Co. 
112, Missou 


~ Bring out the full 
natural beauty of wood 


Make a treasured antique glow. Give new wood a 
lustrous satin sheen—on doors, cabinets, paneling, 
furniture. Weldwood® Satinlac” is extra clear. Will 
not yellow or discolor with age. Easy to apply. Dries 
quickly without bubbles. Water- and alcohol- 
resistant. United States Plywood, Protection Prod- 
ucts Div., 2305 Superior Ave., Kalamazoo, Mich. 


WOOD FINISHES 


Diomalloy Snips 
hove electron: 
ically hordened 
cutting edges 
thot cut clean, 


eleven sizes 
and patterns, 
by the makers of 
fomous Diamolloy 
Quality Wrenche: 
nd Pliers 


DIAMOND TOOL 
and forseshoe Co, 
DaLuT, mneesora 


TORONTO, ONTARIO VO 


“There is nothing finer than « DIAM 


= 


ORBITAL MOTION 


S 


DUAL MOTION 
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FINISHING 
SANDERS 


you have a choice 
of three: 

straight, orbital, 
or dual 


IHE finishing sander, as its name implies, is the 

| tool you need for fine smoothing and for putting 

elegant, mirrorlike gleam on lacquer, varnish, 

It can take a wider variety of abrasives 

any other power sander and can do many jobs 
that other sanders can’t. 

While it isn’t built for rugged stock removal like the 
belt sander, it’s no sissy, either. It can do heavy work 
like removing old paint, especially on fine furniture, 
such as antiques, where either a belt or disk would 
gouge dangerously. Its uses range from leveling dry- 
wall joints to producing satin-smooth finishes on metal, 
plastics, and ceramics as well as wood. 

It's a mistake to assume that a finishing sander is 
just a convenient substitute for elbow grease. While 
you can produce fine finishes by hand, it takes extreme 
care in addition to hard work. The broad, flat pad on 
a finishing sander is designed to maintain a more even, 
level surface than is generally possible by hand. 

Finishing sanders offer two basic types of abrasive 
action. Oscillating sanders have an orbital or slightly 
circular motion. Reciprocating sanders move back and 
forth in a straight line. Some dual-motion models offer 
a choice of both actions—you flip a switch that con- 
trols the movement of the sanding pad. 

The type of action you pick depends on the kind 
of sanding you do most. Orbital sanders work faster 
and are somewhat better suited to heavier removing 
jobs because they cut both with and across the grain. 
Straight-line sanders are slower-cutting, but produce 
extremely smooth, swirl-free results with the grain. 

In practice, however, the actual difference is likely 
to be less than you might think. The reason is that 
modern orbital sanders describe a very narrow orbit, 


‘CONTINUED 


SMALL 
PLIER... 


IP 
BIG _ 


SHOOT A STAPLE 


WHEREVER YOU'D DRIVE A NAM! 
Asses 
1-50 All-Purpose 
STAPLE GUN /4%@ 


‘vata at Harare, Hading Lumber aed Steeery Dealers Eerrere 
ARROW FASTENER CO., INC. 1 Junius St. Brooklyn. N.Y. 


= 


2-33 Meriden, Conn, 


Build your own Mini Scooter or Kart 


Toots by mal 


THE DORR COMPANY, “‘maanrweta, No. 424 MITY MIDGET 
Fight BIRTH This midget plier will be a prob- 


lem solver for you on hundreds 
of small gripping jobs in tight 
places. Gives you firm parallel- 
jaw grip... four smooth working, 
can't slip adjustments. Jaw ca- 
pacity 44 inch. Length 4% inches. 
Be sure it’s a genuine Channel- 
lock. Look for the trademark on the 
handle. Write for catalog showing 
complete line of pliers. Made Only 
By Champion DeArment Too 
Company, Meadville, Penna. 
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DEFECTS 


Quick Facts About 


FINISHING SANDERS 


3.1 
ryreor | WAR) 32 By 

MAKE — | MODEL! RCTION |permin) 23 Be 
EMERGE [2000 | aunt | so [251 8) 
cK | Udi | orbital | 3500 [2504] $30 
eceER U-241__| orbital 4.300 _| 2544 | $40) 
341] orbital | 4,300 [40% [$50 

DIsSTON DS-1 dual | 5.000404 $40 
DREMEL 300 [straight line | 7.20013 [$15] 
302 straight tine | 7.20021 | $20 
353___[straight tine | 6.900 1251338 

PUREE ray | DW820 |straighttine | 4,800 |29%, | $30] 
] 

ELECTRO, [221 __|straignttine | 4,200 [20x [$25 
Mesraw- | rzi08 _lvaientine [14400 [18 [$12 
tens 72107 | orbital | 3,000 |25 | $18) 
MILLERS FALLS | 580 orbital 4,500 (27%. | $40) 
HIESAUKEE | 6000 | orpitat | 10,000 27%. | $60) 
MONTGOMERY | C85i4 siraight line | 14.400 114% | $12 
hs 84c8534) orbital] 3,500 [26 [$19 
408536] orbital | 4,000 26 [$24 

8408539 dual 4.200134 | $39) 
PORTER-CABLE | 3,500_[23 [$40] 
4.300 [2644 | $50] 

orbital 4,300 262 | $65. 

RAM. i [dual na. [25% | $29 
‘SEARS. ‘orbital | 14,400 [2224 | $14) 
‘CRAFTSMAN i 


4,000 


| 
2644 | $19) 


[iso0—[ersitat | s 500 leans [380 
16480 | orbital | 3000" fava | 0 
[passe | oretar | 3,009 [atva | s36 
‘STANLEY 1437. | orbital 4,000 _|25% | $38 
TH36 rbital 4,500 _|25%4 | $50) 
‘SUNBEAM LFS (straight line | 14,400 14 | $18) 
4 orbital 4,000 [25 | $40) 
WELLER 7 (straight line | 14,600 [26 | $20 
WEN 202 [straight line | 14,400 [13% | $14 
303 stright ine [14,800 11984817 
404 [straight line [14,400 [20 | $20 
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FINISHING 
SANDERS 


less than %” wide in most 
cases, 50 swirl marks are kept 
to a minimum, This makes 
the orbital a fine general- 
purpose sander. The straight- 
line sander is a good choice, 
on the other hand, if you're 
mainly interested in extra- 
fine finishes where speed is 
not_as much of a factor. 

One good test of a finish- 
ing sander is to turn it on 
and then bear down on it. 
If it stalls easily under mod- 
erate pressure, it may be 
underpowered. This, how- 
ever, is for a test only, In 
use, the proper technique is 
merely to guide the tool, not 
press on it. Heavy-handed 
pressure simply slows its cut- 
ting action and makes it 
more likely to scratch rather 
than smooth, 

The size of the sanding 
pad is an indication of the 
amount of work a sander can 
do. Obviously, the bigger 
the pad, the more area it can 
cover at a time. On broad, 
flat surfaces, this is an ad- 
vantage. On the other hand, 
if you do a lot of work on 
irregular surfaces and in 
hard-to-reach places, a small 
pad is easier to maneuver, 

If you're going to use a 
sander on vertical surfaces or 
for ceiling work, the type 
with auxiliary knobs that can. 
be shifted to the side or 
front are mighty convenient. 
Although finishing sanders 
don’t compete with belt sand- 
ers in kicking up dust, they 
do chew up their share. 
Some of the newer models 
come with a dust bag or can 
be fitted with a dust col- 
lector that connects by a hose 
to a shop vacuum or regular 
household vacuum cleaner. 


Booklets You Can Order 
to Help with Hobbies 


The following booklets are offered | 


either free or at a small charge by the 
sources listed with each. Please order di- 
rect—not from Porutar SCIENCE. 


TOOLS 
Things to Make on the Tools You Own. 
Rockwell Mfg. Co., Delta Power Tool 
Div., Dept. P, Pittsburgh 8, Pa. $1. 


AUTOMOBILES 
So You're Going to Drive (handbook for 
young drivers). The Pure Oil Co., Dept. 
P, 200 East Golf Road, Palatine, Ill. 
Free 


PHOTOGRAPHY 
Better 35mm Snapshots. Eastman Kodak 
Co., Dept. P, Rochester 4, N.Y. 50¢ 


ELECTRONICS 
Dictionary of Electronic Terms. Allied 
Radio Corp., Dept. P, 100 North Western 
Ave., Chicago 80. 50¢ 


Lower the Cost of Fun with Tape Re- 
cording. Sarkes Tarzian, Inc., Dept. P, 
East Hillside Dr., Bloomington, Ind. 

Free 


HOME IMPROVEMENT 
Wood Siding: How to Install It, Paint It, 
Care for It (Home and Garden Bulletin 
No. 52). U.S. Government Printing Of- 
fice, Superintendent of Documents, Wash- 
ington, D.C, 20402. 106 


Get Organized Outside with an Outdoor 
Storage Center (plans and instructions) . 
Western Pine Assn., Dept. P, Yeon Bldg., 
Portland 4, Ore. 5¢ 


Fences: 20 Ways to Add New Dimension 
and Privacy to Your Yard. Masonite 
Corp., Dept. P, 11 W. Washington St., 
Chicago 2. Free 


PROJECTS 
Bright Ideas with Reynolds Do-It-Your- 
self Aluminum (plans for furniture, stor- 
age units, decorations, etc., made from 
aluminum). Reynolds Metals Co., P.O. 
Box 606-P, Richmond 5, Va. 10¢ 


Clip and save . . . more to come 


Five WAYS TO BETTER 
WOOD FINISHING 


<= Use DURATITE WOOD 

DOUGH for profes- 

.-—rrz_ sional results when 

AB you fill holes, joints, 

) cracks in wood before 

finishing.,.This plastic 

wood filler permits one-time fills in deep holes. 
Comes in nine popular wood4finish colors. 


py Use DURATITE SUR- 
FACING PUTTY to 
repair marred wood 
tops and surfaces— 
nicks, dents, burns, 
scratches. Even tiny 
fills stick tight, Fine sanding makes fills almost 
invisible. Takes paint, stains or any finish. 


SURFACING 
eutr 


Use DURATITE WOOD. 
DOUGH to repl 
missing filigree or 
trim. Molds like dough 
—hardens into wood. 
\ shapes with fingers of 
knife. Sands easy. Takes stains. A professional 
quality plastic wood filler—used since 1923, 


Use INDO Woop 
SEALER and SATIN 
FINISH for clear, low- 
gloss finishes on 
paneling, cabinets, 
antiques, woodwork. 
Dries dust-free in 15 minutes—ready for second 
coat in about 2 hours. Primes, seals, finishes. 


Use INDOTHANE 
Polyurethane Finish 
wherever wood sur- 
face must take abuse. 
Twice as tough as 
ordinary finishes on 
floors, stairways, outdoor furniture, Resists scuffs, 
weather, water. Never discolors. Never needs wax. 


It your dealer doesn't carry these product: 
please send us hi e and addr 


DAP INC., Dept. 4-2 DAYTON 31, OHIO » SUBSIDIARY PLOUGH, INC, 


DAP/ DURATITE/ Indo 


5 


Fast belt changing 
makes it easy to use 


Belts lip on and off with- 
it disassembling tool 
“can switch them “quickly. 


Semple to cmtain with ad 
0 wi |. 
knob on the side. 
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BELT SANDER 


a fast, rugged remover 


TOOTHED 
DRIVE BELT. 


SPEED 


H fovea 
ARS 

FRONT Sn onwven 

sa ELT-TRACKING REAR BELT 

SPOOL ADUSTMENT Ss POOL 


|HE belt sander is the most versatile and prob- 
ably the most important of the various types of 
machine sanders for general woodworking. For 


some jobs, as boatbuilding, it is almost indis- 
pensabl 

It excels at rapid stock removal, making it the ideal 
tool for leveling and smoothing large surfaces or trim- 
ming pieces for an exact fit. It's also the fastest and 
most efficient tool for stripping old paint or varnish 
from flat surfaces, With proper choice of belt and 
platen, you can ev id marble, plaster, slate, stone, 
plastics, and metal. 

Belt sanders, once an expensive tool used only by 
professionals, have been coming steadily down in price. 
With models selling for as little as $40, the belt sander 
is practical for home-shop use. 

When you acquire a belt sander, you'll find it does 
a lot more than just speed up operations you have been 
doing by hand. It will cause you to change your tech- 
nique for many common woodworking procedures, 
For example: The slickest way to make a cabinet 
comer joint is to cut one side slightly oversize, then 
trim the overhang flush with the other side using the 
belt sander. You automatically take care of any slight 
warp or inaccuracies in the fit. 

The portable belt sander uses a continuous belt of 
coated abrasive running on two pulleys, one at each 
end of the machine. The rear pulley is powered by 
the motor through a reduction drive. The working 
area of the belt is backed by a shoe or platen on the 


bottom of the tool. The abra- 
sive action of the belt is all 
in one direction—from front 
to back. This gives excellent 
control of the direction of 


How to choose sheet and belt abrasives 


cutting action, particularly | PR | sfGMihe | veoie, | ust, | gous 

important in working grained 

materials such as wood, GRIT SIZE 50 80 im: | rete 
The speed with which Li i al 

stock can be removed de- “Applies to sheets only; fine finishing not generally attempted 

pends on the grit size of the SRN 


abrasive used and the speed 
of the belt. A coarse grit and 
high speed remove stock fastest. With a fine grit, 
maximum useful speed is limited by the danger 
of burning the wood and clogging the abrasive. 
Belt speed is specified in surface feet per minute. 
Sizes of belt sanders are determined by the 
width of the belt. They are available in 2%”, 3”, 
and 4”. The trend in newer models is toward the 
wider belts. Obviously, the wider belt will sand a 
large surface more quickly and is also easier to keep 
from gouging the surface. 


Your own needs will go a 
long way in determining Quick Facts About BELT SANDERS 
which belt sander is best for 


you. A powerful, heavy-duty _ gle 
machine may be ideal for S | setto'n | 5/8 
making short work of large nc] wom eT emit, | 8g Bs 
horizontal surfaces, but it Ed "| 2/86) Ee 
would be a white elephant = oo 
if you mainly want to sand | AMERICAN’ | 1125] 4 [1.100 [no | yes* | $90) 
taped joints in plasterboard | sie a orexen| vase 3} 100 
walls and ceilings. Speed, — Fwnuers rauts Te50 aa coiaee 
too, depends somewhat on HO a 1.450 
whether you're interested ‘MONTGOMERY | eacesss | 3 850 
most in fast stock removal on ‘waRD ‘eaces3am 13 7,600 
large surfaces using coarse | pgrencasié Tiss tama] b80 
grits or will be working more tae [es 
with finer grits and on small 153 31425 
jobs where high speeds are oe oi 
not so essential. ‘SEARS ‘90022300 | 4) 1,100 

Try the heft and balance | GadAtsman — }-Somemme | 4 1a 
of a belt sander before you | gygpmare re Pata 
buy. Check the ease of fesse 
changing belts and adjusting |= a CS aE 
the pulleys for correct belt m7 a 025 [no [no | $00] 
tracking. Find out how much os ia 2 

mes yer [no | $70 

of a chore it will be to keep | gpeeqqy—T ; ee 
the machine properly lubri- ti | 
cated, If you will be work- ‘STANLEY. Hag 3 850 [no _| yes* | $70 
ing indoors, you'll want to wa98 | 4] 1.350 | no 
consider a dust collector, 496 4 [1,1000r1,275|no_| yes* | $100) 
since sanding dust is a prob- H31 3| 1,600 [no [no [$100 
Jem with belt sanders. Some wen ‘10 3 850 [no [no | $45) 
models have a bag attached, “Available separately. 


while others connect to a 
separate vacuum cleaner. 


m 


Some of many kinds of 
cuts a router can make 
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ROUTER 


ENTIRE 
HOUSING 
MOVES UP OR 


mmo” jt makes difficult 


cOTTING 


jobs look easy 


T= router is probably the 
ast appreciated, by the 
home craftsman, of all the 
portable power tools, Possibly this 
is because it is the one power tool 
that has no counterpart among 
hand tools. Until you've actually 
BELOW BASE. © Owned one, you have no idea of 
the kinds of jobs you can do with i 

By contrast, almost no profes 
binetmaker would try to get along without a 
router. More than any other single factor, a router can 
make the difference between furniture that looks 
homemade” and that which looks professionally cus- 
tom-made. 

And the difference is more than skin-deep. Contrary 
to the notion commonly held by those who've never 
owned a router, it is not just a tool for adding fancy, 
decorative touches. It is the tool of first choice for 
many operations required for classic wood joinery. 

That hallmark of quality furniture, the dovetail 
joint, for example, can only be made rapidly and 
efficiently with a router. With a router and dovetail 
jig, you can turn out dovetailed drawers almost as fast 
as you can nail together butt joints. You can make 
precision-fitted mortise-and-tenon joints as quickly as 
you could with the combined facilities of a table saw 
and drill press. Spline joints, tongue-and-groove, rule 
joints for drop-leaf tables, half-laps, dadoes, and rab- 
bets are all made with astonishing ease using the ap- 
propriate cutter in a router. 

Furthermore, the router is remarkably adept at cut- 
ting shapes from plywood or other panels. You can 
cut a circle that will be as true and smoothly finished 
as though it had been turned on a lathe. Using a tem- 
e guide, you can cut out as many exact duplicates 


al ca 


In making kitchen cabinets with plastic-laminate 
tops, the router is almost indispensable if you want to 
match the quality of professionally built units. A spe- 
cial carbide-tipped cutter and edging accessory enables 
you to trim, join, or bevel edges of the rigid plastic 
after it is glued in place—and this is about the only 
way you can get first-rate results with this material. 

The graceful, flowing lines of Danish modern chairs 


‘CONTINUED 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

ost amazing of all—results were so 


thorough tl made astonishing 
Eateacrin te Srllee have ohana te bes 
proble 


The secret is a new healing substance 
(Bio-Dyne®)— discovery of a world-famous 
research institute. 

‘This substance is, now av 
pository or ointm 
Preparation H®. nek 
counters, 


Please Mention Popular Science 
When Writing to Advertisers 


Mike AGN ALNICO NETS 
| 


FIGHT | 
ANERICAN 


CANCER 


for things you'd 


ry 


like to paint 


Spray cans 
25 colors 


"til SPRAY PLA 


SPRAY PLA is a new kind of enamel finish, 
hard as nail polishyet easier to apply. Dries 
even faster. Makes things look 
new, not painted. Developed for 
hhobby models, SPRAY PLA's fine 
quality is unapproachable, Only 
69¢ in cans just right for every 
litte thing. Isn't there something 
special you'd like to SPRAY PLA touch.up 


today? adm 
At hobby stores and hobby depts. bottles 


ne resronconsonanon 1a 
sas 


19 


180 popuLar science DECEMBER 1963 


ROUTER 


or the sculptured look of contemporary Italian furni- 
ture are easily achieved with a router. You simply 
bandsaw the shapes of the various elements, then go 
over all edges with a large rounding-over cutter after 
the parts have been joined. 

If you're serious about furniture building, you'll want 
a router rated at about five amps at least (approxi- 
mately % hp.). The less-powerful ones are all right for 
light-duty work, but you'll find you often have to make 
several passes on some cuts that can be done in one 
pass with a professional-size tool. 

Compare several models in the store if possible. 
Check the feel and balance of the tool, try changing 
cutters, notice the method and ease of depth-of-cut 
adjustment. Some makes incorporate a handsaw-type 
grip in addition to the usual twin knobs. Other things 
being equal, the faster the speed the better—about 
18,000 r.p.m. is a minimum for efficient router work. 

When you've selected your router, don’t leave the 
store without buying an assortment of cutters. The 
router is no good unless you have the right cutter for 
the job. Also take a close look at the many accessories 
available: plane, shaper table, dovetail jig, and tem- 
plate guides, to name a few. 


Quick Facts About ROUTERS 


2-|.3| .E 

MAKE moon |SSele5) 2 | aie Bs 
PRES IEL fr 
MHEEy [896 |tsom0] ss] wine [a0 
‘MILLERS FALLS) 6800 30,000 Me ‘twin knob | $45 
7200 [22,000] 6 | ¥ [knob and handle | $75 
7900 | 24,000| 9 | 44,36, %4 |knob and handle | $85 
—euene | 84C8549M 27,000 25 Mw ‘twin knob $40, 
[eacesaam| 23,000] 6 | | twin knob | 8 
PORTERCABLE| 155 | 4 | _¥% [knob and handle | $60 
100 6. Ya |__ twin knob $65, 
150 4 knob and handle | $00 
350 [oi] twin noo — [$100 
537 22.000| 8 | ¥4,¥2_|knob and handle | $145) 
man R60 |20,000|na.|_% | twinknod | $40 
‘SEARS i. 962503 | 24,000| 6 Mw | knob and handle | $49 
‘STANLEY wis, 27,000/2.5| twin knob | $48 
was [22,000 «| 4 | — twin knob [$60 
nea__|23,000 5 | ¥4 | twin knob | $65 
[Hees 23,000 | 6 %u | twinknob | $70 
[wast —[aroon|-s-[—s6—[ twin mos [$00 
[R58 _|18,000/ 8 | %,% | twinknob | $130 

tua.—Not available 


Save labor cost up to 100%, reducing completed 
home cost up to 40%. You can assemble any of 57 


designs from easy-to-follo 

ing or cutting . 

chine pre-cut and marked, BUY DIRECT 
FROM MILL. Eliminate all between 
overhead, profit and labor 


PRICED FROM 
$2295 UP 


costs. Nothing to plan or figure. Complete with all lumber, 

hardware, paint, nails, glass, roofing, etc. Sterling Home 

quality material throughout. Freight paid most areas. 
Write today. Send 25e for illustrated, color catalog, 
floor plans and details. 


Bird Engineering, 80x 427, Dept GARB Omans, Nebr 


MATTERS 


It's brainpower America needs to 
hold world leadership. But higher 
education is in trouble—some col- 
leges face shortages. They need 
classrooms, laboratories, profes- 
sors. College is America’s best 
friend ive to the college of 
your choice. 


To learn how the college shortage 
affects you, send for a free booklet 
to: HIGHER EDUCATION, Box 36, 
Times Square Station, N.Y. 36, N.Y. 


Published as a public service in coop- 
eration with The Advertising Council. 


door Eauip., Mand 
Power Tools te. ORDER TODAY! 


PIR.B5% Send 50¢ 


2263 E VERNON AVE., Dept. 5-123 
LOS ANGELES 58, CALIFORNIA 


TEAR GAS GUN OUTFIT 
Ne SAFE cary « TEAR GAS pote 


St mee MAGNUM oredge 
at hat an sacher 


(shan help he 


TAL USTs ch. = Ds MASON ET 


Accessory bits handle 
just about any job 
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HAND GRINDER 


a high-speed shaping tool 
with a shopful 
of surprising uses 


T= hand grinder is an unsung hero among 
shop tools. Its true talents, like the router's, 
are often unappreciated. The trouble: Its small 
size and delicate precision frequently suggest that it 
is mainly a hobby tool, good only for carving, model- 
making, and similar light craftwork, 

Actually, these are the very qualities that make the 
grinder an important tool for basic shopwork. It can 
make the difference between projects that are routinely 
finished and those that are finely crafted. It takes over 
where other tools leave off, gets into places where 
other tools can’t reach. 

The name “grinder” is misleading because it sug- 
gests only one of the tool's many functions. In reality, 
the grinder is a versatile, high-speed shaping tool that 
can be fitted with an almost endless variety of bits, 
cutters, and abrasive wheels. It will drill, cut, smooth, 
polish, and machine any material. It will shape or sand 
intricate contours in wood or metal that you'd normally 
leave unfinished with conventional tools. It’s also a 
sharpener, router, engraver, buffer, and wire brush. It’s 
even a miniature saw. As a drill, it will make tiny 
holes that are difficult with heavier conventional drills. 

The hand grinder is not just a “hand” tool, either. 
Some of its most useful and surprising functions are 
in combination with other power tools. Team it with 
a lathe or drill press, for instance, and you have a 
precision milling, grinding, or routing accessory that 
can do many jobs normally possible only with far 
costlier machines. 

Two types of bench stands, available for most 
models, turn the grinder into a stationary tool. One 
holds it in a vertical position, much like a miniature 


CONTINUED 


Red, white, and blue 
nest egg 


If you're like most Americans, 
you'll probably use your Savings 
Bonds on a house, to help send a 
child to college, or otherwise up- 
grade your standard of living. 

You don’t need to feel one whit 
less patriotic because of this. 

The fact that you and tens of 
millions of other Americans buy 
and hold U.S. Savings Bonds helps 
Uncle Sam manage his financial 
affairs better and puts him in a 
position to be a stronger voice in 
the free world. 

‘And the fact that you and these 
other millions of Americans have 
accumulated the savings you have 
—4s billions in E and H Savings 
Bonds alone—is one of the reasons 
why Americans are financially 
strong and reliant. And their in- 
dividual strengths are the strength 
of the nation. 

When the Communists make 
one of their favorite statements: 
that they're going to “bury us 
economically—your savings and 
your support of your country with 
U.S. Savings Bonds are mighty 
powerful answers. 


Help yourself while you help your country 


BUY 
U.S. SAVINGS BONDS 


This advertising is donated by The 
Advertising Council and this magazine. 


THE POCKET SIZE MACHINE SHOP 
Dremel MOTO-TOOL 


Handiest too! you'll ever own. Moto-Too!'s 
high speed (27,000 rpm) is ideal for precision 
grinding, drilling, polishing, carving, 


Does fine detail work with pin-point 
accuracy. Eliminates time consum- 
ing hand work, gives the finished 
job a professional look. Weighs 
‘only 13 oz. — 

pencil. Fastest, most 

ful tool of its kind. Widely 

used by tool and die 

makers, model builders, 

gunsmiths, repair 

men, schools 


No. 2 Moto-Tool only. 

No. 2 Moto-Tool 

(incl. No. 2 Moto-Tool & 23 enorted accessories in seo! cose) 
NEW HEAVY DUTY NO. 3 MOTO-TOOL 

New high torque motor designed for industri 

‘Same features as No. 2 plus 50% incr 

power. Weighs only 18 oz, Complete with 14” 

4% collets and finger grip in steel case. ..$29.95 
SEE YOUR DEALER OR WRITE FOR CATALOG 
DREMEL MFG. CO. DEPT.123-M,RACINE, WIS, 

‘QUALITY POWER TOOLS SINCE 


NEW IMPROVED MODEL 
GEARED PLIERENCH 


10 to 1 Gear Ratio 
1 Ton Gripping 
Power 


In One Tool 

Mode in U.S.A. 

ots a Geared 
sees 


STANDARD "MODEL with Universal, Jaws, in tool 
ch, only—$4.49, plus 0c PP. & Hdl 
PRIME ‘Kit with REGULAR PIPE JAW. and, INTER- 
NACEXTERNAL JAW (internal grip’ from "7 0,2. 
fernal from 34" to 2" square. Replaces ff 
and ‘spud wrenches), Complete, only 7.98, plus 60¢ 
PP. a Hale. 
SATISPACTION GUAIANTERD—Olk MONEY BACK 
EMPIRE MDSG. 
Dept. PS, 140 Marbledale Rd., Tuckahoe, N.Y. 
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"Two types of stands give 
you a bench tool to boot 


- 


It’s a fine teammate for other 
tools, too, Here, it serves as a 


tool-post "grinder for a. lathe 
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drill press. The other holds it horizontal or tipped at 
an angle. By clamping the tool in a rigid position and 
bringing the work to it, you can do many precision 
shaping jobs that wouldn’t be possible freehand. 

High speed is the secret of the grinder’s fast, smooth 
operation. Typical speeds run from 17,000 r.p.m. to 
more than 30,000. Very respectable speeds are avail- 
able in both low- and high-priced grinders. The more 
expensive models have more power and are designed 
for heavy-duty industrial use. But there are also many 
economical grinders—some for as little as $20 or less 
that offer good speed and durability for home-shop use. 

Weight is an important factor, since you want as 
light a tool as possible for easy handling. Some of the 
tiniest grinders weigh barely a pound. The heavier 
models handle bigger jobs, but are also more of a 
handful on small, delicate jobs. 

Cutting bits and other grinder accessories come in 
k diameters. The collet sizes listed in the 
ing chart indicate the shank sizes that each 
While you'll find a good selection of bits 
in any one size, grinders that take several sizes let 
you use a variety of bits interchangeably. 


MAKE Fc) € cm By 

8 | fee B52 |ge 

‘DUMORE 3-011 17,000 | 2.25 | 4, Ye, or, | $42. 
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"AD FOU LINCOLN 


Depts 846. LINCOLN, NER. 


Works 


pe na, screws, “iota” port PLUS A LICETIME 


IQUID. TUNE-UP WITH 
WRENCH 


SUPER-PENETRANT 


to quiet noisy valvg lifters 
remove gum, sludge deposit 


THEN ADD 
MOTOR-MEDIC 


EXTRA LUBRICATION 
SMOOTHER PERFORMANCE 


"NEW OIL BOOM ROCKS NEVADA ELECTROTONE'S 
Now Stake Your Claim With A $S-2 SUPER 


U.S. GOV'T OIL LEASE 


510,772, 4 0 ere = 


ne Lamonsromes ix. 
126-138 So. Paulina Ave. @ Chicago 12, Illinois 


Tarterron HOME TANDYMEN! EXPERIMENTERS! SHOP OWNERS! p~- 
New 566 Lincoln Welder is ust, Tight for you! 


THE LINCOLN ELECTRIC COMPANY 
Dept. 4643. Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment ond Bacrodee LINCOLN 


WELDERS: 


GARDEN TRACTORS cont. 


‘ontinued from 


What’s New at the 


so that the rear wheels turn one way when 
the front ones are turned the other way. 
Thus, the rear wheels always follow the 
same track as the front, making the Bolens 
a very sharp-turning machine that can 
cuddle up to trees and snake in and around 
other obstructions without getting hung up. 


An example of 
sophisticated 
ering: 
Colt’s complex 
hiydraulic-plus- 
gearbox driv 


New engine and transmission. Over in a 
corner is a tractor that 
catches your eye because of its unusual 
color. It’s called a Colt, a relative new- 
comer made in Winneconne, Wis. Its 
engine is a shiny aluminum nine-hp., four- 
cycle OHV job by Outboard Marine. 

Another Colt feature is an intriguing hy- 
draulic transmission, The engine runs a 
pump. The pump forces hydraulic fluid 
through a hydraulic “motor.” A valve con- 
trols the amount of fluid and thus the speed 
of the motor. Meunwhile, there's also a 
mechanical gearbox. Your flow of power is 
an unbroken curve through each of the 
steps in the transmission. 

What do you pay? You find tractors going 
for several hundred up to $1,000 and more. 
You get what you pay for—and that’s not a 
snide remark, either. You buy the features 
you need—and you may not need them all. 
The big 10-horse jobs that cost a grand are 
grand. They'll do real earthmoving jobs or 
lug cartfuls of boulders up steep grades. 

The cheaper, smaller-engined tractors 
won't bulldoze and they won't plow. But 
they will push a mower or a snow thrower, 
smartly, effortlessly, and in a way that’s 
pure fun. And that may be just what you 
want from a tractor anyway. an 
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From Wen, a dual-speed sander-polisher. 


[Continued from page 31) 

Over at Portable Electric, there's an- 
other first: a whopping 4” Shopmate belt 
sander for only $44.95. Shopmate also has 
a handy, portable, two-wheel bench grinder 
for 5 that doesn't have to be bolted 
down. It stands on rubber feet and you can 
stick it anywhere. 

Prices? One thing you note happily: Tool 
prices seem to be coming down, while 
quality and convenience are going’ up. 

Another big trend this year is toward 
more multispeed tools. Disston, Sears, 
and Monty Ward all introduced variable- 
speed drills and/or saber saws within the 
past year. Now, from Thor, comes a whole 
new line of dual-speed machines includ- 
ing drills, saber saws, and finishing sanders. 

Wen Products has a winner, too—a dual- 
peed sander-polisher. A powerful %-horse 
job, it gives you a choice of 3,400 r.p.m. 
for sanding or 1,800 r.p.m. for polishing 
and buffing. Since speed is so critical on 
these jobs, sanders and polishers are nor- 
mally separate tools selling for upwards of 
$50. The Wen combo, at $44.95, gives 
you two tools in one for less than the 
price of either alone. A slick trick. 

Wen is also pioneering an ingenious new 
soldering pistol that combines the ad- 
vantages of a quick-heat gun with those 
of a slim-pointed pencil iron. Like a gun, 
jit uses a transformer for instant heat-up. 


Hardware Show... 


TOOLS cont. 


Unlike a gun, its tip is not a direct part 
of the circuit, so it can be shaped to a fine 
point without disturbing the electrical char- 
acteristics. The heating element, made of 
a special metal that changes its conduc- 
tivity according to its temperature, acts as 
an automatic thermostat. If it starts to cool 
under a high heat drai ance drops, 
more current flows, and back up it comes 
to proper temperature. Price is $4.95. 

In-and-out hole maker. Over at another 
booth a man is drilling holes in concrete 
like it’s butter. The answer is an electric- 
drill accessory that jabs in and out as it 
spins—like the big impact hammers used 
in industry. It’s due this spring from 
Jordan Industries, 3030 N.W. 75th St., 
Miami, Fla. 

Speaking of drill accessories, there are 
two unusually low-cost drivers, one for 
screws and one for nuts, from Coastal 
Abrasive, Long Island Ci N.Y. The nut 
driver goes for $2, the screwdriver for $1.20. 

The propane-torch makers have something 
new, too. From BernzOmatic come feather- 
light aluminum tanks that weigh 40 per- 
cent less than steel tanks and are a lot 
easier to hold. The Turner people have 
added a neat spark lighter to their burner 
nozzles. You flip a 
wheel, the torch fires 
up, and the lighter 
retracts out of the 
w 


One of the biggest 
show crowds is gath- 
ered around one of 
the smallest items—a 
tiny wall clip for 
holding parts jars on 
a tool board. It’s de- 
signed so it grips just 
about any kind of con- 
tainer you have—cof- 
fee cans, paint cans, 


Edelstaal’s new 
compact multitool 
gets an editor's 
on-the-spot trial. 


A new concept in soldering: Wen's pistol. 


bottles, capped or uncapped jars, ete. A 
dozen sells for 98 cents from Cassel Craft 
Co., 67 Vine Hill Rd., West Hartford, Conn. 

There's also news in big tools. In addition 
to the new Shopsmith, reported on last 
month, there’s another new multipurpose 
tool—American Edelstaal’s Multi-Matic 8. 

For Edelstaal, famous for its Unimat 
metal lathe, this marks a new venture into 
woodworking machines. It does a trick 
flip-flop to change itself from an 8” table 
saw into a 6” bandsaw. Meanwhile, it's 
also a jigsaw, saber molder, wood 
lathe, and disk and belt sander all rolled 
into one. Smaller than the Shopsmith, it 
offers multitool versati in a table-top 
machine. It will sell for $299 from Ameri- 
can Edelstaal, 350 Broadway, NYC. 

There's an unusual weatherstripping door 
bottom that automatically retracts as the 
door opens to clear the carpet, then lowers 
as the door is closed to seal the crack, It's 
made to match standard vinyl-edged, nat- 
ural-wood Mortile door strip. Price is $2.98 
from Mortell Co., Kankakee, Ill. 

If you're fond of prefinished plywood, 
but have been wondering how to match it 
to trim, moldings, doors, and other woods 
of different types, U.S. Plywood has the 
answer. It’s a brush-on, wipe-off staining 
system, called Weldwood Color Tones, that 
lets you mix 144 shades to match any solid 
wood to any prefinished USP paneling, 

Your flashlight may never go dead again 
and that goes for portable radios, toys, 
photo flashguns, and other battery-oper- 
ated devices, too. The secret: new re- 
chargeable nickel-cad batteries in the three 
common flashlight sizes—D cell, C cell, and 
penlight. When they show signs of fatigue, 
you simply drop them into a plug-in 
charger and by morning they're as fresh 
as new. They cost $5 to $6 a pair from 
Gulton Industries, Metuchen, NJ. 2M 
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‘So We Land on the 


Moon—Then What? 


[Continued from page 60) 


build a space station to be assembled in 
orbit. NASA has given study contracts for 
preliminary designs to Boeing and Douglas, 
but no funds for construction have been 
authorized. NASA planners hope they can 
get money to start on a small space station 
in 1965, and the Air Force wants one badly. 
Secretary of the Air Force Eugene M. 
Zuckert calls it an “absolutely critical” step- 
pingstone to an operational space-defense 
system, 

G. F. von Tiesenhausen, head of the 
Future Studies Branch of NASA’s Launch 
Operations Center, says we'll ultimately 
want massive orbiting stations that can 
check out, fuel, and launch big spaceships 
on interplanetary missions, One sketch of 
such a station shows a telescoping “hangar” 
big enough to enclose a Saturn booster. 

Moon base (after 1970—block 8). NASA 
has given Boeing a study contract to explore 
the problems of setting up a base camp on 
the moon, but many experts say we shouldn't 
build one at all, Construction and logistics 
are serious problems, and such a base would 
probably have to be buried underground 
for shielding from radiation of solar flares. 
Unless Ranger and Surveyor probes land- 
ing on the moon in the next few years tum 
up new evidence in favor of the moon base, 
chances are it’s out. 

Manned expeditions to the planets (after 
1975—block 6), A mission to Mars is the 
first logical trip to another planet, the one 
most discussed in space circles, But experts 
disagree on when it will take place, and 
what kind of power it will require. David 
M. Hammock, who has directed much of 
the Mars study work at NASA’s Manned 
Spacecraft Center, thinks we could be ready 
in 1971, using boosters, life-support equip- 
ment, and navigation systems now being 
designed and built. 

Under his plan, four Saturn rockets would 
boost various parts of the ship into orbit 
for assembly. Chemical rockets would send 
it to Mars. The scheme envisions a 120-day 
trip to Mars, a 40-day stay, and a 240-day 
trip home. Hammock says we have the 
know-how to build the ship now, with one 
exception: Existing heat shields won't pro- 
tect crewmen as they reenter the earth's 
atmosphere at interplanetary speeds. The 
Manned Spacecraft Center has set aside a 
quarter of a million dollars for studies. 

Other experts are less optimistic. They 
POPULAR SCIENCE DECEMBER 1963 


say we'll need nuclear rockets or ion rockets 
for interplanetary travel, and they won't 
be ready for at least 15 years. They also 
point to the completely unsolved problem 
of shielding from radiation during long 
periods in deep space. According to this 
view, the first Mars voyage won't take place 
until the 1980s. 

Planetary operations (after 1980—block 
9). Beyond the first landings on Mars, the 
NASA plan is necessarily vague. There is 
talk of establishing a base on Mars, of ex- 
peditions to the satellites of Jupiter and to 
Mercury. Dandridge M. Cole of GE's Mis- 
siles and Space Division is an advocate of 
exploring Mercury, The dark side of Mer- 
cury, he says, may be the coldest place in 
the solar system, a storehouse of frozen gases 
useful as propellants for rocket flight, But 
before such ideas can be investigated 
seriously, men will have to accumulate many 
more hours of flight time in space, and 
more years of experience with space tech- 
nology. It may also require a major break- 
through in rocket propulsion, Nevertheless, 
the lure of the planets is real, to officials 
and scientists as well as in the bemused 
imagination of the average guy. a 


Looking inside a space station 


Science kept an eye on what went on 
during a three-day test run in a sealed 


simulated space station at the General 
Dynamics laboratory, San Diego, Calif. A 
camera for closed-circuit television was di- 
rected through an opening in the second- 
level chamber. Interior action was recorded 
on the screen of a TV monitor. 
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‘The Truth About Fatal Car Crashes 
[Continued from page 97} 


violently into the road; one of them died. 

This time it was the cops who discov- 
ered that the steering didn’t work. But 
they suspected the mechanism had been 
buggered after the crash, to provide an 
alibi for the young driver. 

The flexible coupling—the “rag joint 
that absorbs road shock—had lost one con- 
necting bolt and had finally broken com- 
pletely, Moseley feels certain this caused 
the initial sideswipe. Looking further, he 
ordered the power-steering pump taken 
off. From the hydraulic reservoir spilled 
a thumb screw (which could clog the line). 
It did not belong anywhere in that mecha- 
nism, Might it have been added accidental- 
ly when fluid was poured in? Maybe. May. 
be not. 

‘And there are other cases, strange sad 
deaths, tantalizingly unexplained: 

@ The elderly man who went into a tree. 
Later his right front brake hose was found 
times it looked like 
whittled for starting a fire. 

@ The woman, in frequent trouble with 
her husband, who ran her convertible into 
a tree at 2:30 a.m. She was drunk. But a 
cotter pin that held a lock bushing on a 
steering-mechanism rod was missing, and 
had been for some time, The bushing had 
gradually worked loose until finally the 
ball joint dropped away from the rod. 

@ The man who swerved off a bridge and 
drowned. His family thought it was suicide. 
But one brake line was disconn 
its spring clamp was mi 
remove this kind of clamp with ordinary 
pliers. You need a special tool, which the 
man did not have. 

@ The young man, assigned to investi- 
gate thefts at his plant, who lost control 
while braking on a curve, zigzagged across 
the road, and rolled over. Uneven braking 
could cause that. The brake line to his right 
rear wheel had been hammered shut. The 
line to the left rear wheel was almost shut. 
And the hammer marks were fresh, 


And suicide 


Not all the deliberate accidents are mys- 
terious. Some are so plainly intentional that 
they have led to manslaughter convictions. 
Others are clearly suicide. For instance: 

© The 20-year-old girl who, enraged by 
a family quarrel, dashed out of the house 
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wearing pajamas, slippers, and a summer 
coat. The temperature was 20 degrees. She 
drove off the road and 90 feet straight 
into a tree. There was no sign of braking. 

® The 35-year-old woman who made it 
on her second suicide try. She left the road 
at 80 m.p.h,, crossed a parking area, went 
through a wood-and-steel - fence, and 
dropped nine feet into a thicket. Years be- 
fore, her father had killed himself by driv- 
ing down a mountainside. 

@ The ex-convict who, after fighting 
with his girl and threatening suicide, took 
her and some friends for a ride—very fast, 
at night, with the headlights off, down a 
steep winding street, into two telephone 
poles. He survived, but three of the pas- 
sengers did not. The judge gave him three 
's for manslaughter, 

The amazing thing about these cases 
is not merely that they occur, but that 
they are so numerous, Automotive suicides 
do get into the newspapers. You know from 
your own experience that tires blow and 
brake lines leak, with potentially dangerous 
consequences, You may even have read of 
a murder-by-car or two. But this many? By 
Moseley’s estimate, there would be close to 
a thousand Americans done in every year 
by malevolently rigged accidents, unde- 
tected and unpunished. 

Moseley’s results offer powerful support 
for novel theories that he has been expound- 
ing to congressmen, safety engineers, re- 
porters, anyone who will listen. He says: 

“Fatals are different. They happen to 
different people, at different times of day, 
in different places than other accidents. 
They involve not just one but a combin; 
tion of factors. Always, more than one thing 
wrong—mechanical failure, plus emotional 
bility, plus a faulty highway, plus in- 
competent driving. 

“The highways,” he points out, “have 
come to represent a place of death. Many 
people who are looking for death—con- 
sciously or subconsciously, for themselves or 
for others—seek it on the road.” 

Moseley sees no easy cure for the epi- 
demic on wheels that takes 40,000 lives 
and more every year. But he campaigns 
stridently for two radical measures: 

1. Every fatal auto accident should be 
studied by a team of experts—engincers, 
psychologists, pathologists—the way air- 
plane accidents are now investigated by 
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the Civil Aeronautics Board. Only thorough 
analysis can reveal the true causes and 
suggest practical remedies. Detailed in- 
vestigations would also provide badly 
needed protection for ordinary drivers; all 
too often they are accused and convicted 
of negligence or manslaughter when they 
are actually not to blame. 

2. Every driver should be required to 
practice emergencies, just as pilots practice 
bailouts and submariners practice escape 
from a sunken boat. Moseley even has a 
list of techniques that could be tried in a 
parking lot: 

© Driving with one soft tire—about 10 
pounds’ air pressure. 

© Stopping with the hand brake alone. 

© Getting off the road when the ignition 
is abruptly turned off. 

Changing a tire safely at night. 

© Reading signs (many people are killed 
because they miss detour signs). 

@ Getting back on the pavement from a 
soft shoulder. 

Typically, he throws in an oddball sug- 
gestion about emergencies and dogs. You're 
always told not to try to avoid hitting a 
dog that dashes in front of your car. You 
might lose control, “No,” says Moseley, 
“dogs are good practice. If you can avoid 
a dog, you can probably also avoid a 


child.” Li 


Viking warship makes comeback 


! 


A 65-foot, 12-ton replica of a 
warship in a museum at Oslo, Norway, the 
Ormen Hing Lange II (Long Snake) is now 
at home on Long Island Sound. Built by 
United Artists for the movie “The Vikings,” 
she was bought by Peter J. T. Nelson of 
Northport, N.Y., who has formed a Viking 
Club that’ mans her, using sail and oar. 


Outdoor Life 


COMPLETE BOOK OF 
VER 
60 


CAMPING 


Here's an exciting new book that 
‘esseotial part of every camping tip you 
ehensive, authoritative COMPLETE BO 
NG's "vant encyclopedic volume, with over 400 
factcpacked pages ‘and early. 300 pictures, 1s. netually 
‘ ait ns mount of 
inaterial oe camp’ Uvio 
with hundreds of, gems 
Som. SECOND, you get a full roundup ‘ot technique 
for choosing a campsite and getting there, with © spe 
ial section on Suto camping, aod a0 appendix of 662 
ti si“campgrounds, THIRD, you get a complete book 
of camp ‘equipment, everything. trom pocket knives 0 
ousesive tents, All you've ever wanted to know about 
Camping at your fagercips 
COVERS EVERY ASPECT OF MODERN CAMPING 
This camping guidebook contains, in complete, illus: 
trated detail, concise data on. preparations, tent, beds 
3, clothing, stoves, axes, kni personal items, 
Plane, boat 


emerge 
much, much more. It is written by Leonard Miracle and. 
Maurice Decker, a pair of experienced outdoorsmen, 
whose “combined woods kaow:how is unmatched i 

‘Order your book today — only $4.95 for thousands of 
dollars worth of practical, cested camping information! 


MAIL COUPON NOW FOR 
7-DAY FREE TRIAL 


POPULAR SCIENCE P5.1263 
355 Lexington Ave... New York 17. N.Y. 

Please RUSH my copy of COMPLETE BOOK OF CAMP. 
ING" tor 7 days feee tra, Then, ater completely 
fexamining the book, it 1 am foc delighted. I may retueh 
ie and ome. nothing. Otherwise, you ili bill me for 
only $4.95 (plus postage) for this big, new book. 


to Steer Your Boat 


(Continued from paze 108} 


using a cable that is helically overwrapped 
to provide wire “teeth” all the way along. 
These mesh with the helm gear like a chain 
around a sprocket. With a few accessories 
it can also be used to link in another wheel, 
making Teleflex the first push-pull sys 

to offer two-station steering. 

American Chain & Cable’s SteerMaster 
simply reels a smooth cable in and out on 
the grooved rim of the helm’s ring gear, 
holding it in the groove with roller bear- 
ings. Both of these wraparound units (Tele- 
flex and SteerMaster) are quite compact. 

Prices range from about $75 to $100 for 
a standard Ride Guide, Steer) 
ation Teleflex, all in the 
ange. All prices increase with longer 
cable length, from about $1.75 a foot up. 

Pull-pull cable steering. Two cables slide 
in sheaths instead of one in the Allan- 
Inside the helm unit 
the cable wraps around a small nylon steer- 
ing drum and is pinned at the mid-tum 
to prevent slip. Both cable ends emerge 
through the same side of the housing and 
run through parallel sheaths to the transom. 
There a small sliding block-and-tackle in 
the tiller unit moves the steering rod. 

Force from the wheel is transmitted by 
pull (tension) only, on one cable or the 
other, never by push. The reason behind 
this: Under heavy loads (like twin out 
boards) more effort is needed to push a 
cable through a sheath than to pull it. 

An interesting side feature of Safety 
Glide: It comes completely assembled with 
cable sheaths connected and factory-sealed 
to both wheel and tiller units. (On most 
units you do the comecting.) Just mount 
it. Price with 10’ of twin cable, about $90. 
Add $2.50 per foot for extra length. 

Hydraulic steering. Once strictly a big- 
boat luxury, it is now moving into the 
runabout field, The low friction gives this 
system a feather touch with almost no lag. 
And steering ease is unaffected when hy- 
draulic lines must take a zigzag path. 

‘All hydraulic systems permit at least two 
steering stations, and they can be in lo- 
cations practically impossible with cable 
or pulley systems, because hydraulic tubing 
can be led anywhere on the boat. 

‘Aqua-Trol, for example, has only three 
moving parts: a pinioned steering shaft, a 
rack-operated piston in the wheel unit, and 
a double-acting piston in the tiller cy 
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The system is filled with ordinary Type A 
auto-transmission fluid. 

Hydraulic-steerer prices start about twice 
as high as those of push-pull units—about 
$140 for Aqua-Trol without wheel or tub- 
ing. In runabout sizes, flexible hydraulic 
hose (about. cents a foot from Aqua- 
Trol) makes installation simple. If you 
don’t do the job yourself, and your boat- 
yard is timid about hydraulics (some are), 
just trailer the boat to an auto-brake shop. 

Hybrids. Some systems give you a choice 
of single or dual cables. For twin out- 
boards, Ride Guide uses an overlength 
pinion to move twin racks, then runs a cable 
and sheath along both sides of the boat. 
There is a separate tiller rod for each motor, 
With a tie rod between motors to hold the 
em in slight tension, the pull-pull circuit 
swings two motors as easily as one. For 
the same tension effect, Teleflex simply 
adds another sheath and leads its toothed 
cable around the helm gear and back to 
another tiller unit. Added cost of the extra 
cable run on a typical 18-footer: about $30, 

When you buy any cable-in-sheath sys- 
tem, get complete measuring instructions 
from the dealer or manufacturer in advance, 
Because of fuctory-attached end fittings, 
you can’t cut the cable to length on the 
job. And check on whether a. steering 
wheel is inclided with the steerer. If not, 
get the shaft dimensions so you can buy 
one to fit. Typical auto-style boat wheels 
list from around $8 up. Finally, be sure 
to your installation so the tiller move- 
ment is correct. When the wheel turns to 
the right the outboard motor tiller should 
swing left. 

You can’t use push-pull on some stern- 
drive units which have their own built-in 
worm-and-gear steering mechanisms. These 
are drum-operated and require a conven- 
tional wire-rope-and-pulley system. But, as 
the stern drive’s drum remains stationary 
when the propeller unit kicks up, there’s no 
steering-line overstretch or tension change. 
So rope-and-pulley problems are eliminated. 

To speed this type of installation, Wilcox- 
Crittenden offers a new “split-drum” steerer. 
The drum’s deep spiral grooving a 
matically gives the lines a true lay 
built-in clamping prevents slip. With a 
three-spoke auto-type wheel it lists around 
$18. Lines, pulleys, and fittings add 
or so, depending on boat size. 


ts Idea That Clicked 
Co from page 137] 


sidered. ae around the picture 
area—are pre-exposed on the film, 

There’s a notch in the edge of the cart- 
ridge, which the camera senses and uses to 


set its exposure system—automatically—for | 


the correct ASA film speed. 


Another notch in the cartridge, designed | 


for photofinishing use, makes automatic 
sorting of different films possible. 

Kodapaks are tough enough to be stepped 
on without breaking, but they're designed 
so you can easily snap off the takeup spool, 
which splits open for processing. 

A camera to match. After management 
accepted the cartridge design, planning got 
under way, in 1959, for a new series of 
automatic cameras to accept the Kodapak 
film cartridge. The result was four model 
the 100, 300, 400, and 700 series Insta- 
matics, ranging in price from $16 to $110. 

‘The whole project was surrounded with 
the precautions that might attend the de- 
velopment of a new Air Force gunsight. 
Employees who worked on the cartridge 
and camera were pledged to secrecy. 

Once design problems were solved, the 


The border: All the 126 negative film 

exposed borders, which provide ready-made 

masks during printing. Exposure is made at time 
is perforated and packaged. 


way was cleared for developing the neces- 
sary automatic production equipment at 
Kodak Park, Eastman’s big film factory in 
Rochester, N. Y. 
One machine injects slit film, backing 
paper, and plastic parts, and 
out as completely heat-sealed and labeled 
cartridges of spooled film. The machine cuts 
the film to precise length, perforates it, pre- 
exposes the borders, and edge-marks it; 
then joins it to a backing paper; coils, and 
tapes it to a takeup spool; and finally 
serts it in the cartridge. 
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‘The Bug’s 


other accessories into odd comers, and 
putting the cooling blower on the end of 
the crankshaft. 

Minor adjustments are easy. Distribu- 
tor, fuel pump, and carb are right on top. 
But you have to crawl under the car to get 
at the valve tappets and starter. 

Controls, handling, and personality are 
distinctly ‘Volkswagen. The all-synchro 
transmission is a delight. Steering is pre- 
cise and light, three turns lock-to-lock. 
Road irregularities are cushioned by hy- 
draulic shock absorbers. 

* Poor marks for pedals, though, Brake 
and clutch, on high stalks sprouting through 
slots in the floor, are okay only if you 
wear a size 12 shoe or are nostalgic about 
Model T Fords. You lift your foot and 
push, Heel-swiveling doesn’t work. The 
clutch is smooth, but you must depress 
the pedal fully, which siows gear changes. 

Taut and reassuring describes the ride. 
There’s a solid big-car feel, and hefty 
wheels on independent torsion bars iron 
out the meanest potholes. On jiggly roads 
there’s a tendency to pitch. 

Stability. It's fine on corners, Roll is 
negligible, and the oversteer you'd expect 
from a rear engine and swing axles just 
doesn’t happen at normal speeds. In fact, 
the big Volks understeers slightly—up to a 
point. 

Push it too hard around a corner (the 
uncomplaining tires utter no warning) and 
the bowlegged rear wheels change their 
mind, Tail-end breakaway comes fast, 
though a quick twitch of the wheel puts 
you back in business. And don’t think the 
beast is happy in strong crosswinds just be- 
cause it’s wagging its tail. 

While the slow-revving engine has more 
pep than you'd think, you still have to 
use the gearbox plenty. Acceleration up 
through third is brisk, and that’s the gear 
you stay in around town. 

Top is overdrive, and will take you up 
to a relaxed 80 m.p.h—but not in a hurry. 
Brakes are reliable and fade-free, although 
pedal pressure rises sharply with speed. 

Excellent marks for driver vision and for 
the snug bucket seats with adjustable back- 
rests. The heater is a big improvement; a 
heat exchanger in the exhaust system warms 
the air further after it's blown past the 
engine, and does it promptly after start-up. 

Warmth is piped to front and rear floor- 
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How Good Is It? 


Big-Brother: 
{Continued from page Sz) 


level vents and to windshield defrosting 
slots, but at low engine speeds it’s barely 
enough. You get fresh-air ventilation, too. 
Three dashboard levers regulate the flow. 

The gimmicks. Those elves in the Black 
Forest worked overtime producing cunning 
gimmicks for the 1500, The tum-indicator 
arm on the steering column does three ad- 
ditional jobs, When the ignition is off it 
works the left or right low-wattage park- 
ing light. A fingertip switch on its end 
flashes the headlights for signaling: high 
beam during the day, low beam at dusk 
when main parking lights are on, With 
headlights on, this doubles as a dimmer. 

Among other electrical playthings are 
interlocked pushbuttons for parking and 
headlights that sequence selection correctly; 
a three-position interior light that can be 
turned off or on independently of the door 
courtesy switches; a rheostat controlling 
wiper speed (slow to very slow); and an 
engine-compartment light. 

In the mixed-blessing department is the 
nonrepeat ignition-starter switch that pre- 
ripped starter gears. This requires 
ng the key back to break the ignition 
and stop the engine before re-en- 
gaging the starter. But the engine isn’t 
so quiet that you can't tell it’s running, 

Further refinements. You'll also find an 
antitheft steering-wheel lock combined with 
the ignition swit 


electric clock and external mirror—all as 

andard equipment, Pressurized _ wind- 
id washer, front-passenger grab handle, 
and beep-beep horn are carried over from 
the 1200. 

A novel safety feature is the trigger 
mechanism next to the door hinges that 
locks the bucket-seat tilting backrests when 
the doors are closed, keeping them rigid 
to contain rear passengers under heavy 
braking. Fully recessed interior door handles 
and locks, and soft-plastic coat hooks and 
window cranks are more safety details, 

Latest news is that a new 1500S model 
has been introduced, with 13 extra horse- 
power and a number of deluxe features. 

But in either form, the VW 1500 is a 
tidy package, beantifully finished and fun 
to drive, and should be as reliable if not 
as long-lived as its aging bruder. il 


Now Anyone Can Steam-Bend Wood 
(Continued from page 112) 
panying photos is a good test project for 
the foil technique. If you have no use for 
a packboard, you could try a chair back 
or perhaps a boat seat. 

Select straight-grained wood, free of 
knots or checks. Cut the five strips to size, 
round off all corners and edges, and sand 
the wood smooth before steaming. 

In making the two-part jig for the up- 
rights, note that the reverse curve is ex- 
aggerated to allow for springback as the 
oak dries. 

Unroll heavy foil until it projects 6” be- 
yond the ends of your five oak strips, the 
two uprights, and three crosspieces. Put a 
piece of hardboard about 3’ long and 3” 
wide under the strips, centered lengthwise 
on the foil. Place matchsticks between the 
oak strips to allow steam circulation. 

Bring the edges of the strip of foil up 
around the wood until they meet. Crimp 
the edges together in a double fold. Also 
crimp the envelope together at one end and 
bend up the excess foil so the seam will be 
above the water level when water is 
poured in the opposite end. 

A pint of water will do for a start. Turn 
on the hotplate and fold the open end of 
the package nearly shut to contain the 
steam. From now on, wear gloves. Add 
small amounts of hot water as the water 
boils away. Steaming time varies with dif- 
ferent woods, but you need about a half- 
hour for each inch of thickness. This pack- 
age should take about a half-hour after the 
water boils. 

At the end of that time, remove the three 
crosspieces from the bath, using gloves and 
pliers. Center them on the jig and drive 
nails through predrilled holes in one end 
block to hold the strips in place. Using a 
clamp, slowly pull the sections down to the 


curve of the jig. Drive nails through the | 


second end block to hold the strips as 
shown in an accompanying photo. 

Prepare for bending the first upright by 
nailing the large piece of the two-part jig 
to the workbench. Remove a strip from 
the steamer, bolt the backstrap in place, 
and bend as shown, Bend the second strip 
with the same jig after transferring the first 
to a panel of scrap wood for drying. 

When the parts are dry and assembled 
with 1” copper rivets or brass machine 
screws and washers, apply a finish of boiled 
linseed oil, spar varnish, or paint. iM 


MEN PAST40 


Afflicted With Getting Up 
Nights, Pains in Back, Legs, 
Nervousness, Tiredness 
If you are a victim of the above symp- 
toms, the trouble may be due to Glandular 
Inflammation. Glandular Inflammation very 
commonly occurs in men of middle age or 
past and is o’ten accompanied by despond- 
eney, emotional upset and other mental and 
nervous reactions . . . often signs that the 

glands are not functioning properly. 
Neglect of such conditions or a false con- 
ception of adequate treatments may cause 
men to grow old before their time . . . loss 
of vigor and possibly lead to incurable con- 
dition: 


NON-SURGICAL TREATMENTS 


Most men, if treatment is taken in time, can 
be successfully treated for Glandular Inflam- 
mation by a New NON-SURGICAL treatment 
method perfected by the Excelsior Medical 
Clinic. It has proven so successful it is backed 
by a Lifetime Certificate of Assurance. 

Men from over 1,000 communities in all 

arts of the country, have been successfully 
YON-SURGICALLY treated. They found 

soothing and comforting relief and better 
ealth. 


RECTAL-COLON 


DISORDERS 
‘are often associated with 


REDUCIBLE 


HERNIA 
Is also amenable to a mild 
Giandular Inflammation, | Non-Surgical treatment. 


Either or both of these disorders may be treated 
at me time you are recelving Glandular 
inflammation treatments. 
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The Laser Goes to Work 
(Continued from page 84) 


as a standard of length, replacing the plati- 
num meter bar. Trouble is, you can only 
precisely measure about 10 inches at a time 
with the krypton standard. 

With the coherent laser beam, scientists 
say there is no reason why we couldn't 
measure 100 miles or more with tremendous 
precision. Already, laser distance measure- 
ments have been made over hundreds of 
feet to accuracies within a few millionths 
of an inch, 

The laser's commercial success will rest 
on more prosaic tasks. Undoubtedly, one of 
its big jobs will be in communications. 
Since lasers operate on frequencies thou- 
sands of times higher than radio signals, 
they can carry many times as much infor- 
mation. One laser beam could carry thou- 
sands of simultaneous television signals. 

Big problem. though, is modulation: at- 
taching the information to the beam. One 
method demonstrated recently sing 
the beam through a crystal of potassium 
dihydrogen phosphate-KDP, to friends. 
This substance changes its optical properties 
in an electrical field, Put an amplified signal 
‘across the crystal and it modulates the 
beam. 

The injection laser. A more direct method 
may come out of a third basic type of laser 
=the transistorlike injection laser, Dr. Stuart 
A. Collins of Sperry showed me one re- 
cently. I knew it was supposed to be small, 
but not how small. 1 needed a magnifying 
glass to see it, The laser itself is a chunk 
of gallium arsenide smaller than a pinhead. 
Two sides are mirror-bright. When a direct 
current is applied, a beam of coherent in- 
frared energy shoots from the mirrored 
surfaces. 

The important thing is that the output 
varies in proportion to the DC input, so 
it's easy to modulate, At IBM recently, I 
saw researchers transmil vech and music 
across the room on the invisible beam from 
an injection laser. The signal-transmitting 
ability of the injection laser will be tested 
in space soon—probably in 1965. 

Goal: perfection. One feature of injection 
lasers excites scientists: Where most lasers 
are inefficient—they transform only one per- 
cent or less of the pumping energy into 
coherent light output—the injection laser 
is highly efficient. Scientists see no reason 
they couldn't eventually approach 100-per- 
cent efficiency. The injection laser could 
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replace light bulbs, producing more light 
for less money. 

While the laser is just beginning to come 
out of the laboratory and go to work, specu- 
lation over its ultimate uses runs wild, One 
observer suggested a laser tree pruner. Aim 
the beam at a high branch, pull the trigger, 
and down comes the limb, Another sug- 
gested that backfires for fighting forest fires 
could be set from a plane. While both may 
be possible, present lasers aren’t powerful 
enough. And if they were, they'd cost more 
than most tree surgeons and forest-fire 
fighters could afford. 

Missile killer? Most far-out idea to date: 
the radiation weapon. Everyone agrees it 
would be dandy to shoot down approaching 
missiles with a laser beam. Trouble is, even 
the biggest lasers don’t approach the neces- 
sary power levels. The most powerful lasers 
announced to date generate about 1,000 
joules—a joule is one watt for one second. 
Such units can set fire to wood, paper, and 
other inflammable substances at a mile or 
two. This is spectacular, but still fantastic- 
ally short of the power required to knock 
down missiles. 

Scientists estimate that this task would 
take upwards of 10 billion joules. Capacitors 
to store that much energy would be as big 
as office buildings. And nobody knows how 
to get rid of the heat. Any such giant laser 
would probably vaporize itself before it 
could damage a missile, 

Although these problems are formidable, 
no one knows for sure that such a weapon 
is impossible. And since there's no other 
very promising missile killer on the horizon, 
military planners continue to pour money 
into superpower-laser research. 

Ultimately, even missile destroyers may 
look pale beside tomorrow's laser develop- 
ments. Chances are its most earth-shaking 
uses have not yet been dreamed of. Three 
years after the birth of the vacuum tube, 
this revolutionary device was generally con- 
sidered as just another—and not very satis- 
factory—detector of wireless telegraphy 
signals. The circuits that were to launch 
the electronic age had not yet been con- 
ceived. 

Said Sperry’s Warren Macek, “A lot has 
happened with lasers in three years, But if 
we could sce today the things that will be 
coming out five years from now, we n't 
even be able to tell what they're for.” Hil 


20,000,000 Bucks in the Suggestion Box 

Where do you get ideas? Fraser's boss, 
the Illinois Central, offers this clue: “Ques- 
tion the rightness of everything.” Why 
are things done this way? Why does it 
take so long? How good are the tools? 
Can a certain step be eliminated? 

Eli Lilly & Co. is one of America’s big 
pharmaceutical houses. Recently it was 
having trouble, in one manufacturing pro- 


cess, with a carbon slurry filter of a type | 
, Jim Hodson, | 


long used. One employ 
suggested: “Just eliminate it.” His idea 
was tried, and it was found that in the 
present process the filter was actually no 
longer needed. Hodson got $1,276. 

Can a design be improved? Or can dif- 
ferent—and cheaper—materials be used 
without impairing usefulness or qualit 
Anton Forster is a dispatcher at 


the 
Fisher Body plant in Cleveland. It oc- 
curred to him one day that packing-car- 


tons, braced with the usual two-by-four 
lumber studs, were heavy, expensive and 
cumbersome. “Let’s try rolled cardboard 
tubes,” he suggested. 

Fisher Body gave the idea a try. The 
new tubes were strong, lighter, and so 
much cheaper and quicker to install that 
Forster was paid $2,500. 

Other ideas grow out of sheer frustra 
tion, A Navy mechanic, assigned to re- 
pair truck tires, got tired of waiting for 


someone to come along and help him lift | 


the heavy wheels back on the axles. He 


doped out a small wheel jack that would | 


do the job for him—and got $177. 

But leave it to the ladies to come up 
with sheer feminine ingenuity. A female 
operator for Thompson Products noticed 
recently that a power belt that drove her 
machine was fraying at the edges. This 
so upset her sense of tidiness that she 
applied an old female fix-all: She dabbed 
the frayed edge with nail polish. Then 
someone persuaded her to drop the idea 
in the suggestion box. 

When the suggestion committee got it, 
it seemed like a crazy idea, but luckily 
someone took it seriously enough to give it 
a try. Today, the power belts in Thompson 
plants are Incquered at the edges. Now 
they not only look tidy but last much 
longer—so much longer, in fact, that Thomp- 
son figured its savings at $43,000 a year 
and sent its neat lady operator a thumping 
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‘Are Drag Racers Really Crazy? 


[Continued from page 75) 


an internal-combustion piston engine can 
compete, and win. Even pickups and station 
wagons drag. 

In the several years since drag racing 
was taken off the streets, it has become 
one of the nation’s fastest-growing sports. 

The leading sanctioning body, the Na- 
tional Hot Rod Association, headquartered 
in Los Angeles, estimates that between 
400,000 and 500,000 persons are involved 
in dragging. At local meets competitors and 
crews sometimes outnumber the spectators. 
Yet the spectator count for this year will run 
to 3,700,000. (Each of baseball's big leagues 
draws about 10,000,000.) 

At this year’s Nationals, 1,000 cars were 
entered, shepherded by 6,000 owners, 
drivers, and mechan 

Reduced to simplicity, dragging is rac- 
ing an electric timer. Two cars of the same 
class compete in elimination runs. 

A “Christmas tree” of electric lights, 
connected by cable with three timing traps 
at the finish line, starts a race. The tree has 
14 bulbs, 7 facing each lane, positioned 
vertically. The five top bulbs are yellow. 
The next is green, to start. The lowest is 
red to indicate that a driver has jumped 
the gun. If he does, he has no argument— 
an electric eye has told on him. 

The light cycle. top to bottom, requires 
only 2% seconds, The start for each lane 
can be off-timed by the control tower to 
provide for handicapping. 

At the finish line an electric eye records 
the time of a run to hundredths of a second. 
Two other eyes record the speed for one- 
tenth, or 132 feet, of the quarter-mile dis- 
tance, The first eye is 66 fect in front of the 
finish line, the second 66 feet beyond it. 

‘A driver can record the highest speed 
and still lose a race; he can be faster 
through that last 132 feet, but have taken 
more time for the quarter-mile. 

The action is fast. At the Nationals they 
run off three races a minute. The really 
sizzling performers, the dragsters, or “rails,” 
consist of little more than frame, engine, 
drive train, and cockpit. 

The commonest vehicle in dragging— 
seven out of every ten competing—is a 
stock car or “stocker.” A lot of doctoring 
goes into them. Suspensions are beefed. 
Cylinders are overbored. Carburetors can 
have any size jet. There is no prohibition 
on factory-supplied camshafts or trans- 
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mission ratios, and heavy-duty clutches are 
common. Any axle ratio is permitted. Pis- 
ton displacement is limited, though. The 
maximum permitted is 427.2 cubic inches. 

Super Stocks are the top class in the 
stock-car division. Usually current models, 
they have a bigger horsepower-to-weight 
ratio than the other stockers. Their equip- 
ment is restricted to options available to the 
public. A few Super Stocks are tended and 
driven by factory teams. Most are indivi 
ually owned but sponsored by car dealers. 

Dodge swept the Super Stocks at the 
Nationals this year, with automatic trans- 
missions outrunning the stick shifts. 

Dragging encompasses four other “sec- 
tions,” or types of cars, and one subsection: 
a “street” section, a “moderate competition” 
section, a “competition” section, and stock 
sports cars, plus a variety known as “factory 
experimental.” 

Within these sections are 70 different 
classes. Among the cars at the Nationals 
were a 1949 Anglia and two 1923 Model 
Ts. One Model T and the Anglia were 
powered by Chevy engines, the other T by 
an Olds, 

Some cars are polished like mirrors. A 
top rail will sport chrome plumbing; its 
crew will cap exhaust pipes a 
when their car is not in action, Other cars 
look fresh from a junkyard. The dressiest 
cars are awarded prizes. 

Back-yard assembly. Many classes, where 
rules permit, sit high off front wheels to per- 
mit pitch on weight transfer when the ac- 
celerator goes down. Most of these cars 
are assembled in back yards, Their owners 
reshape their cams, push their compression 
ratios almost to the point where gasoline 
will ignite without a plug, drill out car- 
buretor jets, experiment with axle ratios, 
and try out combinations of gears. Every 
excess ounce of weight is razored out. 

Mechanics rough the mating surfaces 
of cylinder blocks and heads so that gas- 
kets won't blow. They fiddle with timing 
until the racket from exhausts is pure Men- 
delssohn. They tinker right up to the 
eleventh hour. It’s almost a rule that the 


components of a rear axle will be spread 
out on newspapers 30 minutes before a race. 

Many cars are so highly tuned that their 
engines 


if they drop below 1,000 
Drivers wipe any trace of dirt off 
“slicks,” treadless, soft-compound tires 
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Are Drag Racers Really Crazy? 


on driving wheels that give maximum bite. 

Fresh off a showroom floor, the huskiest 
of today’s non-sports stock cars. without 
supercharger, will take at least 15 seconds 
to travel a quarter-mile and will be going 
about 95 m.p-h. By contrast, at the 1963 
Nationals a '63 Chevrolet factory exper 
mental—carrying optional equipment pro- 
vided by the manufacturer but not neces: 
sarily available on the assembly 
clocked the quarter-mile in 12.7 seconds 
and reached 118.1 mp.h. 

A. street-section "51 Anglia—certainly 
powered by something besides an Anglia 
engine—did the quarter-mile in 11.03 
A street roadster with a 63 
Dodge engine ran the distance in 7 at 
121,1 mph. A Chevy, supercharged, was 
i at 10.45 and 138.4. 

These cars won their ¢ 
but, then, so did a stock 
seconds and 87.7 m.p.h. 


ss competition, 
7 Chevy at 14.48 


The fastest car, the “Top Eliminator,” 
proved to be a Chrysler-powered rail owned 
by Ken Hir: nd Phil Hobbs of Kokomo, 
Ind., and driven hy Bob Vodnik. It streaked 
the quarter-mile in 8.62 seconds and was 
going 174.7 m.p.h. The all-time record for 
rails is 190.26 m.p.h. 

Having no radiators, rails get hot. They 
have to cool off an hour between runs. 

Tricks of the trade. Drivers try to rattle 
their opponents. Some over-rev their en- 
gines on the starting line and then feather 
their throttles on takeoff. hoping that the 
other fellow will overspin his wheels and 
lose a precious fraction of a second—or 
jump the starting signal and be disqua 
fied. Some make slow practice runs and 
then, with a change of carburetor jets, spark 
advance, and axle ratio, flash down the 
strip in actual competition. 

Another example of strategy: At the 63 
Nationals everybody expected shrewd veter- 
an Don Garlits—holder of that 190.26- 
m.p.h, record—to walk off with the big Top- 
Eliminator honors. Instead, he jumped the 
gun, was disqualified. Suspecting that Vod- 
nik’s rail was a mite faster, he had gambled 
‘on outguessing the starting light and gain- 
ing the needed split-second advantage. 

‘The appeal of dragging is widespread 
among all sorts of people—including the 
female. Here were some of the entries at 
the Nationals: 
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Ayres, Wayne, N,J., house- 


Commerce, Cal 
Crews, doctor, Maitland, th js car was 
The Mad Medic); Bob Hall, Air Force 
flight-test engineer, Fairborn, Ohio; Wayne 
Kleb, dairy farmer. Spring, Tex.; Dick 
Griffin, commercial pilot. Lansing, Mich.; 
Ted Harbit, teacher. Frankton, Ind. 
Twenty-three of the entrants were be- 
yond the age where life begins—40, Mr. 
Parriott, 66, drove his car 148.5 m.p.h. 
What about safety? Despite the speed, 
in a million and a half miles of organized 
yaing in 1962. only two deaths occurred, 
Strict supervision makes accidents rare. But 
cars do spin out and engines do explode. 
Lending to the safety record is NHRA’s 
car inspection and such safety 
sas helmets, seat belts, and, in some 
ses, shoulder harnesses and flameproof 


John E. 


Local NHRA groups discipline members 
found guilty of a “moving violation” of city 
or state laws. A pair of speeding tickets 
¢ temporary loss of driving permit, 
hment—for a drag racer—akin to the 


Drag racers do it mostly for glory and 
excitement, but there are prizes, The 
sweetest, is an automobile engine, 
donated by . 
Roebuck gave $100 tool kits to all class 
winners at the Nationals. Other prizes com- 
monly include piston rings, TV sets, tach- 
and the il 
il drivers like record holder Don 
Garlits do get paid—as much as $1,000 an 
appearance, 

Detroit contributes more than engines. 
Ford and Chrysler offer advice (and equip- 
ment. for a price) to anyone with a yen 
to zip down a strip, This year Ford built 
a control tower for the Nutionals. 

_ General Motors’ policy is to neither par- 

cipate in nor encourage racing of any 
sort—even though Chevrolet engines are in 
a lot of hot performers on the drag strips. 

Wally Parks, former editor of Hot Rod, 
is NHRA president. Ed Eaton, one-time 
proprietor of a “speed shop,” one of the 
proliferating nuts-and-bolts emporiums ca- 
tering to rodders, is national-events direc- 
tor. 

The “Eliminators.” The most coveted 
titles at country-wide meets are those of 
Top Eliminator, Competition Eliminator, 


Are Drag Racers Really Crazy? 
Middle Eliminator, Little Eliminator, Junior 
Eliminator, and Top Stock Eliminator. 

The Top Eliminator is always an “AA” 
dragster—scaling 2 to 2.99 pounds of car 
to each cubic inch of displacement if un- 
supercharged, and 2.5 to 3.99 pounds if 
supercharged. The AA car with the quickest 
time is a finalist. His opponent is selected 
by progressive elimination among the eight 
quickest runners-up in races that have been 
run during the meet. 

The Top Stock Eliminator is the survivor 
among 50 of the quickest stockers at the 
meet. 

To capture one of the remaining four 
eliminator trophies, a car must have been 
the victor in its class, NHRA statisticians 
compile a list of national elapsed-time rec- 
ords, excluding those for the AA and stock 
sections. 

They divide these records into four 
equal groups, such as 9.6 seconds to 11. 
then 11,6 to 13.8, and so on. On their 


records at the meet, the dozens of class 
winners automatically fall into one of the 
four time catchalls, The kind, type, or 
power of the cars count for nothing—only 


their times are considered. 


A drag-racing glossary 
Drop the hammer. 
Put your foot in it. 
Puffer, blower, windmill. 
Ratchet jaw .. 
Bench racing 
Typewriter 
Tach .. 


“'Supercharger 
Constant talker 
After-race chatter 
...Pushbutton transmission 

Tachometer 


Box . Transmission 
Juice, PUNCH soo. ernn uel mixture 
Gasser Hot rod using gas for fuel 
Fueler ..... Car using exotic fuel 
Slicks .. Treadless tires 
Lunch Blow up, as an engine 
Tube steak Hot-dog sandwich 
5 Cog ‘Axle ratio} 
2 Skins Tires 
1 Wind up rpm. 
Top end .. High engine speed 
Feather foot Slow driver 


Fink... 
In the chute 
Spook 

Stroker 
Lights 
Honk 

Run for tin 


suCheater 
staging area 
To unnerve a competitor 
gine with increased stroke 
Mechanism for timing 
To beat another car 
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History's Most Dramatic Mine Rescue 
‘{conttnaed from page 48) 


The plan was to hit the men’s refuge 
again, ream open the hole to shoulder width 
and then haul the pair up. Agonizingly, 
there were parts failures—an hour lost here, 
two hours there—as the drill whirred down- 
ward at 30 feet an hour. Weary rescuers 
grabbed ‘cups of coffee from a Salvation 
Army lassie, and went back to work. Shifts 
lasted about 30 hours. Then the men curled 
up near a bonfire in the 40-degree night 
air. slept three or four hours. 

Tuesday, August 20. Fellin—who, with 
44 years in the pits, had taken charge be- 
low—screamed a warning. The roof of their 
tiny cavern was cracking. The drilling 
threatened to drop tons of rock on top of 
the prisoners, Disappointed, the drillers 
dragged their drill from the 193-foot level 
and began surveying for another site that 
would drop the drill on the outer perimeter 
of the hole—this was a feat comparable to a 
ball player trying to hit Sandy Koufax’s fast 
ball precisely on one particular piece of 
seam. 

Meanwhile, a special camera was being 
lowered down the hole towards Bova’s 
presumed position. Eighty feet down, it 
jammed in the bore and had to be hauled 
up. The microphone dropped down and 
was pulled up. It came up wet; there was 
water in his hole, possibly a freezing three 
or four inches, Another hole—a four-incher 
this time for faster drilling—was started 
towards Bova. 

Thursday, August 22. The big drill, pok- 
ing downward some 300 feet towards Fellin 
and Throne in a second try, began omi- 
nously spewing up gray-white, hard-rock 
powder instead of black coal’ dust, The 
men’s spirits both above and below drooped 
noticeably, Some cried openly. The bore 
had obviously missed the pocket. Drill holes 
don’t go straight down; they “drift”—bend 
and slant—with the alternating hardness of 
the soil layers, The grimy, weary rescuers 
knew this 12-inch hole was near Fellin and 
Throne; the pair could hear it burring down. 
But in which direction? And how far away? 
If the second hole was close, perhaps the 
trapped two could dig through to it. 

‘A compass was lowered to the imprisoned 
men. They circled their tiny tomb trying 
see if the steel drill deflected the alle 
to give them a clue in which direction to 
hack. No luck. The drill was pulled up. 
Amid complete silence, all rescue engines 
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hushed, vohmteer Atomic Energy Com- 
mission workers flown in from New York 
took a %-by-l-inch piece of 120-curie co- 
balt 60 from its 1,200-pound lead container 
and lowered it down the 12-inch hole. Fellin 
and Throne were then dropped a Geiger 
counter, and again there was an attempt 
to try to find the respective headings of 
the two holes, Again, the results were nil. 

For perhaps the only time during the 
long rescue effort, Fellin appeared to panic. 
“Drill the escape hatch right down the 
six-inch communications hole,” he pleaded. 

Dr. Charmbury turned this all-or-nothing 
plea down. “If the small hole is blocked, or 
caves in, the men are lost. While we have 
it, we can keep them alive,” he insisted. 

At six pm., the mammoth drill lumbered 
four feet and eight feet north of the 
unsuccessful hole, and began another weary 
19 hours of drilling. Meanwhile, the 4-inch 
diamond-tipped drill. continued a_ slow, 
breakdown-studded path toward Bova’s pre- 
sumed refuge. 

Below, Fellin began joking with Throne 
rescuers on the surface in an 
effort to keep spirits from flagging. 
in the Cold, Cold Ground,” they 
sang. When asked about the brandy they 
had received, Fellin laughed, said they 

“had put it in storage.” Cigars lowered to 
ve wved; lighting a match was 
an explosion hazard. Waiting for the 
to break through was like the last 
of a 20-year jail sentence, the two te- 
ported over the loudspeaker system. 

3. The tired drillers had 
third hole “right on 
” At 3:47 p.m. the 
id just that. For two 
the drill had tapped down, 
a_ half-inch at a time, while Fellin and 
Throne crouched, terrified, dust masks over 
their faces, blankets wrapped around them 
to ward off the dirt sure to pour in as the 
drill broke through. Getting through without 
causing a landslide was like getting the yolk 
out of an egg without breaking the shell. 
Operator Mike Rank’s hand on the throttle 
was as delicate as a surgeon's manipulating 
a scalpel. 

At the surface a knot of mine men lying 
on the grouns the communications hole, 
listened to Fellin’s directions and wigwagged 
hand signals to Rank in the cab above them. 
Air was forced down the hole to blow out 
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“The biggest headache 


confronting state game departments today 
| is deer management. Or maybe that isn't 
quite the right way to put it, for as game 
authorities have told me repeatedly, ‘We 
| could manage our deer all right. It's get- 
| ting along with people that causes the 
| trouble.” 


In too many cases, the deer hunter is his 
own worst enemy, standing in the way of 
healthier herds and more and better hunt- 
ing because he cannot or will not give up 
outmoded traditions and beliefs, because 
he fears that killing antlerless deer means 
wiping out the population, and because he 
refuses to accept new and progressive 
ideas based on proved facts. 


Game researchers and administrators in 
just about every state know how to main- 
tain deer populations at the peak levels 
food and cover conditions will permit. 
They have the formulas, based on decades 
of national studies as well as their own 
| experiences, to supply their hunters with 
| maximum annual harvests of first-quality 
trophies and venison, with no danger that 
breeding stock will become depleted. 


But often, when they try to put such for- 
mulas into effect, uninformed or misin- 
formed sportsmen rise up in alarm and 
indignation and throw a wrench into the 
machinery. Whatever the outcome, valuable 
time and effort are wasted, sportsmen are 
pitted against other sportsmen, resent- 
ment and ill will build up, and the whole 
conservation movement suffers.'" 


An excerpt from “The Deer War,” 
Ben East’s controversial article in 
December Outdoor Life, America’s 
| favorite outdoor magazine. It’s on 
| sale now. Only 35c. 
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History's Most Dramatic Mine Rescue 


the “cuttings” and, hopefully, to give Fellin 
and Throne some indication as to where the 
drill would enter their chamber. They could 
feel the breeze but couldn't detect its direc- 
tion. 

Down, tum by agonizing turn, half- 
inch by excruciating half-inch, the drill 
bored. Finally, Fellin yelled ' exultantly, 
“Hold it! The drill is through!” On the sur- 
face the tense knot of rescuers broke into 
smiles. A priest yelled “Praise be to God, 
they're through.” 

‘The follow-up plan appeared relatively 
simple. timber, survival gear, more 
powerful lights were sent down. The timber 
was to be used by the pair to brace up their 
hole against the always threatening cave- 
ins. A $3,000, 3%-by-22-inch closed-circuit 
TV camera was lowered, and for an eerie 
hour, rescue workers and bystanders peered 
at two monitors for glimpses of men known: 
to most of them only as names and voices. 

Pictures of the strata taken by a special 
Pennsylvania Drilling Co. mining camera 
were processed and studied. Next a plug 
was made, a series of wooden plates, 
fastened together with steel and wrapped 
with rubber, After the last shipment of 
newly cut pine timbers was sent down 
(old-time miners always insist on fresh 
pine shorings, and Fellin was no exception), 
the plug was rammed 298 feet down into 
the hole, Twelve inches of 60-minute qui 
drying concrete was then poured over it. 
Thus, the 12-inch bore the rescuers had 
labored days to dig was blocked up again 
in a matter of hours. The plug prevented 
dirt from pouring in as a 26-inch, 1,350- 
pound reamer began cutting down into the 
12-inch hole, widening it enough so that 
the two men could be hauled to the surface. 

Saturday, August 24. At dawn, the 26- 
inch reamer bit into the earth for the first 
time. Now the final push was on. 

Above, the scene became increasingly 
frenetic. The National Guard had to be 
called in to hold back the weekend throngs 
of curiosity seekers. Bulldozers chewed 
into a stand of trees nearby and leveled 
a landing strip for the two Marine Corps 
copters slated to take Fellin and Throne 
on an eight-minute flight to Hazleton Hos- 
pital once they came up. Medics set up a 


Saturday aftemoon, a minor 
panic hit the camp, The 26-inch reamer 
had bored 38 feet down, but the hole was 
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ragged and a cave-in threatened. The 
reamer was hauled out, Welders enlarged it 
to 30 inches. Rushed back to the mine 
under police escort, it went to work again 
to widen the holes so steel casings could be 
set in to prevent slides. 

Sunday, August 25. Over the communica- 
tions system, the trapped men heard a 
radio mass for shut-ins; they definitely 
qualified. At-a depth of 38 feet, the larger 
reamer was withdrawn and two steel cas- 
ings, 26 inches on the outside, 19 inches on 
the inside, were set into the hole with 
Bentonite, a quick-drying plaster, binding 
them together. Helmeted John Adams was 
lowered down the hole to inspect it and 
came up making the “V” sign with his 
fingers. The hole was clean. Then a 17%- 
inch reamer dropped down and began 
boring for paydirt. 

Monday, August 26. All day the reamer 
whirred—158 feet down at 2 a.m.; 226 feet 
down at dawn; 265 feet down by noon, The 
trapped pair removed the wooden prop 
they had erected under the plug above 
them, and finally the giant reamer began 
eating through the concrete, rubber, and 
wood, at barely “peckin’” speed, 15 r.p.m.s 
or less. Finally’ at 3:38 in the afternoon, 
Fellin yelled, “The plug is through.” At 
6:22, he called, “Take it up all the way,” 
and the reaming was over. Jubilant drillers, 
covered with concrete, dust, coal, and 
smiles raced to the Salvation’ Army tent, 
swiped the American flag, and raised it to 
the top of the drill. 

“We're gonna come up just like John 
Glenn,” Fellin had said, and he was almost 
right. There were five possible rescue plans, 
and while the reamer and its 10 lengths of 
drilling pipe were withdrawn, the experts 
on the surface debated as to which one to 
use. Three “escape capsules,” all specially 
fabricated from rolled steel and steel mesh, 
were at the site. 

Shaped like double-ended artillery shells, 
these were hollowed out to hold a man. 
‘Attached to a winch, they would be lowered 
down 308 feet into the mine and pulled up 
like elevators with one man per trip. After 
several test runs these were discarded. The 
hole had “drifted” and the capsules were 
in danger of jamming in the bent bore. 
Finally, coveralls sewn onto parachute 
harnesses were selected as the escape con- 
tainers and these were lowered to the men. 

Hank Throne came up, greased like a 


‘CONTINUED 


== Select & Save By Mail from Popular Science’s General Store —~ 


‘34 PRESIDENTIAL 
STATUES 
your own com: 
Blete ‘collection 
of every, presi 
Sent of the 
Unites States — 
from. Washing- 
ton to Kennedy 


ELAR 


Sin suthentea 
35 TREE LIGHTS CHANGE teStacn ons 

10! A twist of his nose—the radio COLOR! Change trom red, to Dided  pedertal 

aya; button under his collar to biuel Con. Printed with 
Stantly different color! ame and dates 
Esch bulb burns independenty of of otvice. Beau 
{he rest. imagine your tree with 9 teats 


colorschanging rainbow of these 
‘enchanting lights! Over 21 ft. long 


pile, 9°, Astorted animats. 70 Lights + $5.79 
ranaistor Pet evssssss- $9.98 35 Lights ©. $298 


ELECTRIC HOT POT boils 4 cups DESK TOP ADDING MACHINE 
af water In minutes — for instant ,.,multiplies too! Why pay hun- 

Heats soup, dreds for a big offcetyoe ma: 
by Bottles, ete. chine? This personalize wonder 


pour spout, stay-cool 
ile, Perfect to use right at table— 

‘office desk! Polished aluminum, 
with electric cord, Great for home, tiplication iso. Fast clearing 
jehool, travel. mechanism; shows running total 
EOF +++ 95,50 Each....$2.95 3” high. Desk Top Adder - $6.98 


PERUVIAN TYPE SKI MASK 
Save face on 
= 


ich antique finish. SY" high with 
‘Strong, surethold metal “under: 
base. Specity 2 initials (not avail 
le: 1. 0. G. U,V. X, Y, 2. 
‘Ends, pal 


ail ELECTRIC 
cot 


Protects ELECTRIC LAWN SET WITH SANTA, SLEIGH & 8 REINDEER 

10 feet long! Let our jolly Santa attached to house. Heavy weather: 
perch outside your house for the 21" tall, 
holidays and wave your “Merry fanchor Into soil, 
Christma: jar after year. 
‘everyone can for storage. Won't 
Sppeare at his best, riding a toy. ust. UL approved outdoor cord, 
{aden sleigh pulled by 8 prancing fectors, bulbs. 110 volt. 
reindeer. Festive, sparkling. de- 2 Lawn Sets $14.98 
lightful on tawn, roottop, porch or Each Lawn Set $798 


——— Mail to POPULAR SCIENCE Today =a 


Popular Science, Magazine Services Division 
355 Lexington Avenue, New York 17, N.Y. 


‘YOUR OWN FULL-SIZE BACKYARD SKATING RINK 
il the thrill of an ice skating rink minum siding. No more fighting 
n your own backyard...and all the crowds or dangerous “thin 
inter long! Only 4 inches d ice” ponds. Backyard rink sets up 
reezes quickly. One piece, seam: in minutes, stores easily, and can 
ess plastic bottom. Sturdy alu. be used for years to come. 

6 Foot Diameter ice Skating Rink a $998 
0 Foot Diameter Ice Skating Rink $1298 
4 Foot Diameter ice Skating Rink (6" Deep) 1798 oS 


a4; 


3 
ry 
8 
8 
? 


it 
i 


WE PAY ALL POSTAGE. 


NEW A/-F/ 
PERFORMANCE 


The Exciting NEW 


eat, fl 

BENJAMIN ean owe. 

credible Firing 

TON ina ramtod for cleaning prstal bare required) 

KEEPS SHOOTING & SHOOTING & SHOOTING & SHOOT! 
F CAN SQUEEZE THE 


*& FREE BOOK tells 


How To Clean All Drains 


206 roruLar SCIENCE DECEMBER 1963 


History's Most Dramatic Mine Rescue 
pig to avoid friction, singing lustily, an 
orange football helmet on his head to pro- 
tect him from falling rocks. A red truck 
with a winch had replaced the drill over 
the hole. “Boy, w a ride,” Throne ex- 
ulted. And when his bearded face popped 
out of the hole after a 17-minute ascent, 
Navy corpsmen grabbed him, as he began 
to cry, lowered him onto a litter and rushed 
him to the first-aid tent and then to the 
waiting helicopter. 

Next came Fellin, his trip only half as 
long—eight minutes. Cheers and an incon- 
gruous outburst of yodeling erupted as he 
emerged. It was 2:41 a.m. on the morning 
of Tuesday, August 27, and the men had 
been below just six hours short of two 
weeks. 

Six feet east of the jubilant rescuers, the 
drilling for Bova, halted during the last 
stages of the Fellin-Throne rescue for fear 
of causing a cave gan again, This one 
man, dead in all probability, was still below, 
but as long as he remained in the damp 
darkness of the mine, the men above were 
determined to reach him. They had just 
seen one miracle; who could be positive 
that it might not happen again? = 


Editor's Note: Louis Bova was finally 
sc for ded bu tescaurs ar Slaorim on TEE. 
day September 5. Experts theorized that he 
died of starvation, exposure, and injuries, 
probably on or about August 33. 
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lates the blast of six World War II block- 
busters at its mouth. Naval Ordnance Lab- 
oratories, White Oak, Md., built it as a 
model for a 2,000-foot tube that will am _ 
a 1,000-pound charge to simulate the sI 
waves emitted by a nuclear explosion. 


355 LEXINGTON AVE. 
NEW YORK 17, N. Y. 


Classified Ads only $1.20 per word insertion, payable in advance. Minimum ad 10 words. 


To be included in February issue, copy should be in 


r office 


lations accepted after December 14. All advertisers using post of 
furnish complete name and street address for our records. Address orders to O. K. Kelly. 


December 20. No cancel. 
-¢ box number in ad must 


POPULAR SCIENCE MONTHLY 


1 AUTOMOBILES & 
MIDGET CARS 
ANY, Hi ‘Car shipped directly. to 
at al savings, © Autoport, 


ininget 


uh EQUIPMENT 

JEEP Paris! For Military and Civilian, 
fet er eee cn, 
Eocuit,ansan city. Mors Oo" 10 


JEEP Owners—Vi conversions, Read 
m 


Jeep Owners ad 


(ETO, shop, welding repair i ip 
ctla'y nen onspfont welding scoot 
wv tuition. Pree bogklet. Hobart Welding 


Betiool. ox P-1aa, ‘Prov, Ohio: 


SAVE Up To 80’; on Auto Parts, Accea- 
“Get new 202-page Hfustrated Gata: 
fog. “just dt "Over 100,000 items. to “re 
Hew, 'Tebulld, renovate “all makes, models 
domestic. foreign earsy trucks. sports ears 
Fram 1930 Wo. 1004's: 28 to "31° Model” Aj 
Latest’ Holl wood accessories, custom and 
Rivsneed equipment. ieush 330 for postage, 
handling refundable on hist order 
Rey, 1019 PS12 Archer. Chicagy 16, 


‘WILD Labels, bumper strips! St 
guartiine, “uneodventignal’" Krasy “Label 
Box’ 15-¢. ‘Olvmy 


‘Washington, 


NOTICE Mechanics, 


ting you, way 
tree _tune-w 


Bian tnechan 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


SEAT es ai tiga 


Promtatie Oseupations 


Radio, TY, Peectronies. MiPI 


ANTIQUE _ Model 


fi 


Pistons, | Gaskets, 
 Walves, Etc. Antique Auto Parts, 
re etc, mtique 


(PARTS 


List 2¢ (Refund: 


‘Modet 
able) Mateo, Box 196, Sait Pedro, Calif. 


FREE, Circular, gifts, automotive ae 


gessories, 
Sauare, iY. 


Bor 10, Franklin 


e 


‘AUTO TRAILERS 


1CKUP Pre 
icKyP =cut, 


F 
Brailes 


Sra St 


‘New York 36 


G0-carte 
1480S ith. Niles, Mich 


Scooter “Division, S11 E, 


Motorcycle Motors 
‘Cushman, "Vespa, 
‘Motoreyele 

137, 


Sea st PR 


$1200. Catalog 2$¢. Master, 


Gener 


‘Colfax. South 


own Bicycle. 


MOTORIZE _ your 
Pianie—€1.00: Go-Byk Industries, Rothsay, 
Minnesota 


‘convert bleyele 


SCOOTR-Bike, Parts 
frame $4.98; wheels, clutches, engine 
‘Finns’ ¢2.00. refundable. 


count priced. 200, 
fom ' Manufacturing Co-1i2, St. Charles 
12, Missourt 


aaiNt 
arvin. 18008. Och, Presn, 


ing 
Gu 


BICYCLE Twilite Safeties. Free descrip- 
‘product ‘fond, 


tive folder. 
Mich. 


Tew ts, Fe, 


207 


AVIATION —__ 
70 arse inti 

5 eadine “U.S. but i Besa 

Pilothouse, Box 608. Enalewoos, 

ig 34-page eplalog of aviation books 

cies. Sie2-Bo Steet, Los As 


bot, ‘Pe. Worthe eins. Wools 
BATTERIES, 
GENERATORS, ETC. 


molar a 
‘Stokes “aierine "au ly, Dept. pe ‘Gold: 
swater, ach. SPP OE 


‘SCIENCE Bark 1es00p 
binoculars, Blarucpes Ei Tits: parte, wat 
surplus. Send 81,00 for beginner's 10-lens 
| Beith lactation Booklet. Grder Stock 
| Low Reauvst ree 1%e-pawe Catalog CN. 

fund ‘Sclentige. Cos ‘Barrington New 


lahes 


Writers $8.78 typical goverament. surpius 
ue“brifee ap 1096)” temo. wile 
direct Pail dealt 607 gents and pro 


‘avonua, Neen z 
ELECTRICAL SUPPLIES 
& EQUIPMENT 


‘ulpment 
PLATING” Ea oe 


APPLIANCE — Lamp ~ Vacuum — Range 
Parts, Wholesale Hae hustrated 1064 catalogue 
Be becO, Ts Bout goin Street, Bir 
Imfigham, ‘Alabama. 3825 


&___ WELDING, SOLDERING 
FREE Cuialon, welders, its Bulg 10 
fclurings Chaska, Minnesota. 
_ PRODUCTION. Welders. 110/220 $69.50 
430.50, Morrin 1070 Tuner, Schenectaay 3 
Rew ork 

9 


MACHINERY, TOOL 
SUPPLIES, ETC. 


VRTANEEY. Miers 
Wis Plum 


<— ice “offers, Helcin, 
STR GcRiN hie gE, ESE 
icacararae ies teak eae 


campbell Tools, 1424 Barclay, Springteld, 


ATLAS Bench Lathe—#75, Pree List. 
Machine Service, Newiane, Vermont 


~ PREE information! Unique jpexpensive 
aypagmenkinn Mooin.” Sait ates see 
fadsworth.. Saginaw, ‘leh. 


10 _ENGINES, MOTORS, ETC. 


DIESEL Injector Parts and Push Pumps 
easton gl S32 aad 


reoe ee halla falas 


aly Pi. 
Iiidlanabolis "a indian 


lanes $75.20, 
ret trom 0 


$54.50, ea | 
ele other 4 Sore 
‘Sament. 


| “Directory” 
Sart ‘send 43.60 10 ssa, ‘Sapp. Ses 


eo 
whore Tov Bus'in Your area, Send s1"00 
Pada detonation, ateedauariere 
Senda: Westinsies «Bc 


Binoculars ae 2 Gorernment Bu piss | 

Prices. Exciting Detally Pree Enter 

Box 402-610. Jamaica 30, ‘New Yor 

pGOVERNMENT surpius—what—where— 
ar items! 


“GOVERNMENT. Sur 
procedure = Detail 


“woboken, New Jersey. 
12 BODY-BUILDING COURSES 
JU JITSU & ATHLETIC 


ius | Director 
Endustrial, 


“GIANT Arma.” Dr. Young’ 


Revolutionary alicove Belintecisn 
"autho, Box® soen-86, Cut 


be refund Gaucho 


armas Ghent shoulders) 
ti00 


HEALTH! Reducing, Gaining, Muscles 
Longevity. Quaranteed. Malt 28¢ forall 4 
Sees te: Rl Sratemn Capa), aa 
Bverereen, Souttieate, Calif 


i ase, 


PUSHED around? Don’t take nonsense 
trom bullies. Surprise. them East when 
fou, know ‘Police iu Jit Compete’ i: | 
lustrated course in one volume. Gend, #1 


Now.» Saustaciion euarantced. Books Pub: | 


New 


Sa 
muscle bullding method, equipment Tene 
‘Workouts unecessary. Complete principles 
Exercises $2.00. Igometrike, 160i O'Farrell, 
San Praniseo, California. 


BAR-BELL Course, illustra’ 
See Sot aie. Le 


REWIND Motors yoursell. Complete in- 
structions,” $1.00" Lewis Manufacturing 
Howell It, michigan, 


STEAM fhaine V4-25 BHP 0-1000— 
RP ACs At 200 P81. Biue Prints 


208 rorutar SCIENCE DECEMBER 1963 


FISHING TACKLE, ARCHERY, 
TRAPPING 
[PREE Wholesale Cataloy Beads, 


Spinners.” Cus ‘poles. 
| piers: Luke parts Sinker olds, 


| Enna guar any ome enero 

SE SEE AA BLT 
Sunion Pe 

Boe ae ete ike ae 

10-4. “Hudson, Michie old 


Ble 
ea 
ie8) 
? 


CAMPING EQUIPMENT 
___& TENTS: 

| LEAMEPING Hauipment, ves 300, xvien 

| saBOts ueeted om dopa "Bend ase fs 
pew giant catalogue-tandboo 

| directory. Movenn ents, 816-0 Route 17, 

| PRiaiak, New Jersey. 

17 DOGS, BIRDS, HAMSTE: 
RABBITS & PETS — 


| ggasi ny uo nag ara 
Miartne"Life "Dept. Tor. Box ee 


“THOME, Tn, Pra Ga 
| ere at ea 

| RELEASE i 
TAY, 1050 eu 
eo ee 
=o 


EARTHWORMS, CRICKETS, 
FROGS 


aie Angora 
formation, 280 colt 
‘Malta i 


EARN Money raising Ashworme for ual 
Exciting details free! Gakhaven-idi Cedar 
ai Teas 

FREE Literature—We teach you how to 
false. sell dahwormns, crickets Hybrid feds 
Hiss, Posepala: Caster Parmi2, Piatta, 
Georria. 


‘ONLY—$2 00—African Crawier Instruc- 
{Yon Book, Postpaid. ‘Three Oaks, Dresden, 


‘alaing bait 


‘MEN! —Women! Make moni 
‘Winelers, 


for us. We buy your crop! 
| Warsae Su tndlana. 

\ FARMS, OTHER 
REAL ESTATE 


Y4 acre Homesites 
in, 14-000-acte development. on 


| Getter 
ier See 


Te ‘Contests. 
Der puaisen ie 


HOW To Sell Cars! Approved Course 
$10.00, Pree Details. Box 150. 
Gntario. Canada 


‘Scarborough, 


‘FLORIDA Water Wonderland! 
siten, Cottagesttes, Mobileaites 
$300°Pull Price, 


‘Siablched 
ast 3290 Month Sein 
Write, Cake Welr ai Silver Sprtigs, Plot? 
Maka @rioroscP-3) 


campsites, 
Hom ras, authorities fnon-pront 
Toronto 1, Canada. 


Yarmlands © directly 
Bureau, 66 Cherch, 


Hd 


$00, month) 
enters. awit 
fn completion 

Construction Co. 
Sheedway. ‘Tuesot, Arizona. 


Fear’ 
able). 


woRLD's free, Merlin 
llarprisa, P.O. Box O19, bos Caton Gall 


Selt-bypnoris. 
hone study courses.” Diploma awarded, 
particuuer. School fypnlogy, Haat 


rathing"im spare time. College ‘unoeces- 
insurance’ Investigators urgently 
Reeded. Car furnished. aid Free 


Sale. Orlando. Florida. 


"AUCTIONEERING—Resident_and Home 
‘Study Course. ‘Diploma granted Auction 
School. Pe. Smith, Are 

‘OPERATE Real Estate Or Employment 
Agency. Home Study. Nationwide Real Ee- 
{ie Senools. Box iei7, Lexington, Ken- 


NOSE, Map ae, gal 
erode Rattle Bc batt 


‘ball 


23 BOOKS & MAGAZINES 
NATIONAL janines, Any 
Anse, 1888" 1960. vice, Box 


fedical 
‘Del 


BOOKS! Elusive Located! Pree Lists, 
Mal, 17725 Platbush, Norwalk, California. 


LAND Owner, or broker wanted—as 
partner. th world’s greatest. ‘enterprise 
‘Omateen. Duduoin, rhinols, 


Hon’ $100" American. 
{aiep, Holland, Michigan 


TRIER. ple lluttrated Catalog: Top 
vyalites ‘coast’ to Fatih 

fusineesen "Waterfront, Wecren= 

foperties. United Fart 


GOVERNMENT Land now avaliable in 
25°States. Millions of acres low as. $1.28 
iacre, “Exclusive ‘new copyrighted “report! 
Bend §1.09 to" U.S. Land Disposal, Box 
S8171-B2, Indianapolis 18, indiana. 


| SGENIG Oregon — Farms. creases, 
noma buauners Pres prachutes, Ges 
‘Beit-Burs intignwide Healy, 


Siow ‘sow Hy. Mtakainaville, Oretor. 
22 PROFITABLE OCCUPATIONS 


Rime, fuses paid No eel 
ine. No Fa 
i ob locaton Invengnte full ine, Or 
arn sh4s hour s Write for Pree 

‘io. obliea I CES-13, 
oor te 


7 cena ae ae 
Pa 


‘VENDING Machines_No Geli = 
sgn a Rowe of Coun Machines ha Bars 


‘Profits. 2-Page 
Sitkvay  Macalne SESE 
free, Baltimore 2, Maryland. 


‘Independent with, your own 
‘puninees “Thousands earn 


{FREE Book i 

vale Sam Troy G30" Rew York s 
‘ATHEIST Books. Catalorye free Truth 

Seeker Co. 38 Park Row. New York 8 


Bee 
wants) Jane Tas" Masel 
Wood ‘Drive: Wentbury. New ‘ork. =" 


BRITISH, Book, Bargains. Any, subiecs 
Guialorues thee. Transanbooks, Matawan, 
New Jersey. 07747 
‘SAMPLE copy 10c_ Circle Chess Journal, 
Box 326, Park Rigee. ilinals 
BOOKS! New or oul-of-print Monson, 
24 Montview Biv. Denver. 66207. 


BOOKHUNTERS! Send Wants! Atlantic 
Bonk Service, 10 Cedar, Charleston 29, 
Naas, ae 

‘BOOKS! 2000 Sul 


Myers Book “Services Marguand. Me, 


ENCYCLOPEDIA! Jo Volumes Beautiful. 
ly Tikuatrated. ‘Big. Disvount 


Write! Box 
Sia New "York. 10008. 

FREE Cat ie And, 

Books united Book Services Box 35, wilt 


GREE, Riastrateg, Myonotion.. Seitirp-| Soe 


| avieks (ao0 


“SELF - Hypnosis - Guide. 


= 
me ee eee ae 
iad 


Pitt 
1, vacate, wi 
ose ‘Be 


24a 


JOKES, GAMES, 
NOVELTIES, ETC. 


ras Paria, 
Will Pastingte The Whole Pernily!” Rea 
sa ae Re Whe 
Soeur, ret pees Yow, eat 


Hons: thcluded” Send $1.96, Bustle. Dept. 
P'Bor 216. Bellefonte: Pa’ 


MAGIC TRICKS, 
PUZZLES, ETC. 


Pa ea a) 

oe ge 

Joe. “Top Hat, fevanston 13, iilinots, 

earhog, 93m, 

SEER ce TRE 
meu 

Tage Gy 


ie, Box 304-5, 


vob FADES, Complete 
Ser 
MASIE Celalogi any 


13th St., Philadelphia kis 


Special far December ny 1c, 


logue. write 
Bunsec® Holljwood @aF Caltforaia.” 
EYPNOTIS 


ters) Strange: tapes records. 
Santic catalog free! Research Association, 

Box 246. Olsmpla, Washington. 
PREE Hyonotism, Self ‘Sieep- 
* Books 


Jetrnine Catalon’ Records. Fay 
1 Dest 
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jewater, Mass. 


SCRAPT. molds, Tiquid subber. 
canal sippies, Cataloe 
Sayhawe ‘Bive 


EVERYBODY Bals! Amazing new, port= 
eed no Ferigtration. Bx 

finse Bustibucore needed: Send st for three 
menis, Comider Corp, ‘New Canaan IT, 
Gonnéecieut 


aE A REM Beate Bepter, Be 


ook, 
Heal Estate. 3517-8’ Broadway, aness 
ity, Mos eats. 


MONEYMAKING 
OPPORTUNITIES 


Beek’ $28, No canvassing or selling bat | 
die waite fr | 
i 1812 Sar 


Ball orders bring in $90 a 
Tull particulars free- Rush 
Gard 'to Warner, Room CL 
Wis. chicago 38. TH 


watystone” and Attractive 
ballding plastics at home, ‘easily—durable 
=| aerate iceman Bare Yabore- 


re tile 
vice, 8 
New Yor Chgset 

70, $100.00 Weekly, Mailing Cataloes 
‘Sample, instructions,” 28¢. Costar, GPO 
Box 913-P5. New York 

“VENDING Machine—No Selling. Oper- 
eg 8 Route of Coin, Machines ‘tid Barn | 
Amacing Protts. 3 Catalan Pree 
Sarkway Machine Gorpstation. 715, POM 
Ensor Street, Balumore 3, Maiyiand. 

PREE Literature — Make Big Money 
Basing Fishworms and Crickets, Carter 

DETECTIVES Work Bane Tare, Be 
Bets "tee. Write Wagoner, P-125" West 
hth. New York 24 

MAKE 825-450 week. clippite newspaper 
teas for publishers: Somme Cuppias wor 
$5.00 each Particulars tree. National, 81 
Khicksrbocker Stauton, New York. 


PROFITABLE, hobby 
fe Home Mall Order Busine 


Rnickerbocker Station 


AMAZING successes Unroush franchises! 
fe exclusive, franchise. holder your 
Gerritgry., Information rushed. National 
Franchise “Reports, SP-528, 933, North 
Michigan, Chicago i. 


EASY to start rubber stamp business at 
hone ih Spare time. Make up to $9.80 ai 
our without experience: Facts tree. Write 
to Roberts, 1612 Jarvis, Room CRI-L 
Chicavo 36 


WE purcase Hema You make at owe 
for us» Enclose stamp for ‘details. Wolle 
Speciaities, Box i7i-A. Center Line, Mich, 


‘WORK at home packagine merchandise 


very proftable. No selling. "Evers ing 
polled Detalls free. HUE, 120-8 South 
LaSalle, Chicago, 60063 


CIGARETTES—Make 20 i 
Up dee oe. Pestorseetean pipe, fobaccus, 
lpbine, Cigars. 


‘YOUR Phone Is Your Fortune™ is a 

course that tells you how to turn your tele 

Price $1.00, ‘Pree cir- 

tsi? Foster “Road, 
‘23736 


‘Wa To $50.09 Daily Soliciting De. 
Unquent “Accounts ‘Prom. Business “Men 
‘Tervife. Commissions. “Welte General Fi 
Rance Co., Devt. PS-123, Pickwick Bldg 
Kanoas Clty, Mo, 64106. 


AMAZING opportunity. Operate prot 
able. mall order business. “For” etal 
werite: Spicka’s, Box 1603 A, Omaha ®, Ne- 
rasa. 


_ LEARN How to raise capital. Pree de- 
talk Nonepors, Box 25ty Harlingen 


Ria fue ap copaaas aes 
keeping, Tax Service. Details Free. Unt 


Te Ei i Sees 


} 


n oF Alter- | 


| Mees,“ housewares, auto secessories, 


EARN extra mony fast frog GeUals. 
poet Dunit Boral Seotidale 


orders icing odtand 

Get" Sieces prone. Free 

‘Bos $12. Washisigton. 
“TYPISTS Needed! Start profitable home 

service-Write: Box 3015-DD, Muwaukes 
‘in Wis 


~ $2,000,090 00 INVENTIONS. Send $300,00 
Por So Pronte: 1-,--s100 00, Wall ‘Street 
Tnveitions Suite B-106, 210s Ave. 


New York 10 = 
3 BUY IT WHOLESALE 


‘BUY Direct Prom Pactorles! Appliances, 

cameras Watcher. Free Details! Cami 
Eompuny, “se. Bloomdeld Avenue, 
Verona, New Jersey 


EE! Name Brands Cala 
panto beanian sel Maine Basan 
Tilo part me, No inventory=no invests 

fen! More hati S000 Name Brand Item: 

TBaesk ‘wiles prices Watches, Jewelry 


Cameras, hie, stereo radioy-phonos, apé 
pllances: housewares. "hardware, 

Yoots: fugeawe. anu 

‘equipment, sporti 


others. a Flours of 
‘Sollar uxvento 

seithin 24 hous 
iavcraie ca 
BSE AG Went 80 


New York fi; No 


wratcheay, SSweey, 
name brand 


For. free. specie ractary 
pricer™portcard: Selbyeo—6, Decatur, fie 
Minot, 


ee 


ie Supply Source Ta 
clothing. cr. ple 
‘to 


PEs Pea ft, Haat 
PR Ny 

Sp Reg 
ie eh eecian a 
SL ae 


MAKE Thousand 
Euvelopes “Details S100 4. P. Serecaek, 
Hox 61, Arcadia, Wiscosain 


ELECTRIC Guitars. amplifier, whole- 
sale rice: Catalog. Carvin, PAW: Covina, 


DRUG Sundries. Complete Line OF Rub- 
ber Goods. Nationally Advertised Brands. 
Vitamins. Ete. Write For Pree Cutalog. 
Federal Pharmacal Supply, Ine., Dept 
Bs. s552 North Western avenue, Chicago 
.lnois, 


MEN! Drug Sundries, Vitamin 


hole 


aig gate ag ity Brett Cobar iss, 
Buftaio 1, New York. 

FREE! | Dhustrated Catalog! Picture 
Mould, Miter ‘Service, Bauerle Cabinet, 


‘Hammond, La, 
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an ___IMPORT-ExPoRt 
‘Pistol New: Rea 

nang i Tastes So Seb Thine ane 

Gibbet” moore,” FoiT-s "Rerenswed, 


39 FORMULAS, PLANS, ETC. 
~FORMULAS—All Kinds. Atiaring Big 
quite ioe Kemisco. “Park age 16 

TATE Bde Modern, Mapafacturine Formalin 


use ‘Seovice,” Mart 
Kew York: = 


tbe. 
“Flow to Cast Liguid Pi 
to Make Extra 

Me, Devt. P. 
samples Be trys 
‘hteees 


att 
‘al, 


Tow Priced Plastic Laminating 


‘NOW| 
Machiten! “Detain. Durr. 7013" Oakland, 
40002. 


anen vias! Sens me Por Somos 3 | 


iments. Details Plastic Projects, Hox 
Detroit 36. Michlae 


log 25¢" David Co, 
‘Providence 3, ei 
PLASTIC Einbedding Tor Tan and, pron 

no oven. “Make beautiful Jewelry, decora: 


Hive: pails science. apetimen’ cas 
Catade Boe, hraticas Box faa. Ye: 


41 SCIENCE & CHEMISTRY 
eran eine Ta 
Pao at 
Hea muietette alenatNey 
Hanae 
Lead 
oe 

sl a a a 
IS a age Rise Capes 

final pate. Diet 


ww Kors Microscope, IP Wilt 
ae Ee (mo 


TERI projects, hundreds” of 
a ‘Research, Dept. 

‘Seiuare, enue 

GOALS sith 305, off inciadinn 


CHEM 
otechinicals. Catalog 2. “Uisichem Box 
Shae, Grand Central Station, New York 17- 


pecs ies 
| a 
ps 


aatsuction’ cablenis, Coles 
ook+Past, Box” 10808, 


2 ae 


Te EE, vi 
Ye Fe a BS 


“ROCKET -Balloos.” Four feet tall. 
feet ativude Oveg oe lie 


fine Ssi24 sist St. Astor 
Devi. 's2 


‘sab, 

ae enue 
Stores ana 

fee 

Tita weet Newworts 
DISTRIBUTORS, Wanted for ton Qualls 

Princeton, Florida so SUA 


ee ed 
me i 
feb ta. tcl et 


‘Western Avene, Chicago 


SPROPECTED, Dealerships: Nam 
tay Gevilleates, Plagues, 1f You 


faleiinimm of 410 Grow 4 
foes earns ‘Beng Goose Bates 
tice S250 CoD. Designer ‘signed Wee 
Se" Strevts New York 360.6. ¥" 


44 HIGH-GRADE SALESMEN 


of Poreign-U8.A. Job pos. 
Fok Ee Bes 
Often ‘ree transportation Benes 


indi 

'WANTED—men for career opportunity 
su lbaiate Invratieation Earn, profesional 
Stiary aud respect. Write Civil lnvesti- 
Fre Aeeac, aie W Gstonial, Orlando 


| AUSTRALIA’ Your Skills Are Necded 
tn’ Booming Australia’ Adventure’ Tre= 
iendous. Opportunities! “Government=As 
fisted eaage!""Detais 860. Arvin 
hers. ess, Santa’ Ana, Call 


Ee Boal Rin, 
au Sn aie 
ae 


BuS-GA. Arthur’ Godfrey “Head. “AMlatni 
Beach, Piorida. 13140. 


JOB-GETTING made eas 
own uction-gelting Tesume" 


irae ote ae Sed fe tee ey 
BSAia, 8, enor fe tae | a ote 
pa Ee ct a? i 
Stee enn | Bocce 
BE Outstanding in cohsel metals = a 
Sie ET and ie SPE | EP 
Place, Louisi 7 if their 
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Tae tesco Benes 
ge re eee 
Beirne ee 

Na 


‘Cemmlasona Put 
ae Sete ee 
Eee ee ree Sales hte 


fare thine Encreibiy “quick al 
Siler nie herite CBulb Divs tie. san, 
Boot G:F. New ¥ 


$1,000.00 A month for making dramatic 
s-tecond demenstration of maging ii 


imac “Say” ashe Berrie Comme 
Hoey abo ea ren it, Mere 


 SERE, Advertising Wook matches. Write 
‘put you tn business by return 

‘aaling. Complete” ine. ad" "book 
‘by every “business 

eat er 


dnt Suverioe deutch, Be. Ess, 1898 
S' Greenwood. Ghteag, Ht 608 


ARS, Novelties Pull oF Pi 
“Bharat Eomumistionn” Hiewite. 


mail 


EDUCATIONAL & 
INSTRUCTION 


‘BOOKKEEPERS, 
“Dollar-A-Week”™ 
(Coaur Grove, North 


Codar Gore, Werth Coraline 
acis ielighone: esti Guaranteed el- 
Eine ‘nadie School, 200A Inwood. Dallas, 


fa 
SN, a Ry Tae ai 
a ee 

St Std Oat 


‘merce 
fornia, 


fun Avenue South, 
Besota” 


MISSOURT Auton Gehoal Pere gaia 
type ano Linwood. Reanaus 


‘TEACHING Machine Teaches you. Sam. 


Becta lee So ney aces | 


‘box 2848. Columbus 4 Ohio. 


GRAPHOANALYSIS — Geary scene 

andwaiting guaivsis ‘or, pros. pleasure | 
Teton “catsidy“revekin 

ms Best: 


Wate" dag, ine 
Chi 


ee TE scum ‘Courses! Books! List 10. Smith 
324 Maniboroush, 

WooowonkiiiG and c "Ce 
fe low-cost home | 
lable. ‘Write for free 
inte draining Service, Devt 

Grea 


Bik Drove! at Sth, Cheate at 


EARS DRG of arg Ae 
ea through Rocketr 
ae ee 

ieee de 
ten: Penrose 28, Colorado. 

TEAR OU Bre Gig Ean 


SO ote 
meee Rees : 
ts ats! use 


TDEARN civil end ruminal jnvesteation 


arn 
sranautate 
Sbtinyaide, Dept, 


DOD payine jobs opei! Operate, repair 
ob a ‘hoving” equipment!” Learn 

tine, latest cranes, oul 

Vo A. Approved 

falog. ‘Write O.8., Hutch, Greet 
echnical’ inatituie. Braidwood, linols. 
“DRAFTING, Blueprint Reading, Sche- 
guatien, Send $3.00 first lesson, complete 
Rome course 895.00, Prior Ine; 23-09 160 
Street, Whitestone 61, New York. 


BECOME ‘Tax Consultant. Graduates 
‘ear $1 000-43.000 ‘every tax season pre 
ing ‘returns ‘evenings, State approved. | 
iational Tax ‘Training School. Gi. Mon- 
fey. New York. = 
Pree Catal 


LEARN Auctioneering, 
Retich Auction “College” Mason Chy 


‘GAME Warden, Government Hunter, 
Forestry, Park and Wildlife Services. an~ 
ounce job openings regularly. Prepare at 
ome for outdoor work, good pay. secur~ 
ior Complete *ingormation. eee! Write 

‘American Beha of Conserratign. 
BAUF Nor Hlishiand, Los Angeies 36, Cali 


|INEERING And Art Desrees earned 
ih home study. Electronics, Mechaai- 
iberal Arts." Major 


‘choo! 
SILA santa Monice Biva Honywood 


PENMANSHIP Corrector: Improve poor 
BeEMARID gular’ Oetais free. Osment 
5 35, St. Louis 68. Mo. 


INCOME Tax preparation course #8.00, 
‘Wer help. Jou to'develop profitable Basle 
Resa "Pax School. 386 Tenth Avene, New 


Programing. sutomatic 
focessing. electricity, appliance re: 
joridwide Institute, Dept. 103, 2585 
‘indiana, Pennsylvania, 


4 
ir 
7 Bret 


DETECTIVE Course. Credentials. Diplo- 
ma Free Information, Sovthwestern In 
Stitute Criminology. Box 203, 
Okiaiioma. 


DETECTIVES— Work home—‘Travel, Ex- 
Detective ‘Particu= 
‘West | 


Bote tree write 
Seth, New York 36 


DETECTIVE Traini 
Young, ABS ld ea a 
formation, write to 1917-c'North Kenneth 
‘Avenue, Chicago 39, Hilpols. 


49 


jagoner, Pots 


GuFTS 


“INEXPENSIVE Useful Gifts—Pree cata- 
logs Rous, 1127 Nichols, Stratford. Cont 


tens 
507d, 2! West 46 Street. New York 3, 
50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 
MATLING Liste most all Kinds 1900 
seit Piet foe, Your Grculazs mallee 
$4.00 1000. Dixie Mailers, fing. “N. 
51 _ SPECIAL SERVICES 
YOUR Confidential Bepresentative In 
New “York. Harding, ‘Box tit, MYC 
Teo2s, 


“LOCATING Servicel Any Item or Prod- 
vet 
Bel 


NY. 


Tear bow 
BE pine aavegtoe promete, distribute 
‘pbokiet PS, Wantage, 


weasen Free. 
Ho West a1: Rew York 


Flee 


Sopraisai snd detail 
36, Frew, Dept. Pox. 8 Filth Aveniie. WV-C. 


Sasha er Pape eae 
zai Tet Ewe 


{SIGN Palntine—Instractions. Brushes, 
Equipment. Pree Catalog. Kaufimann Sup: 
Dib. “Centertown, Missourt 

LEARN Profitable Magazine Cariooningi 
ise etal Cartoonist Box 30% Lin 


wiih Chae 7 
pining TEs ada Banton, 


~ SHOWCARDS) Sia co 
formation Booklet 
er-sc. Portiand 7, Oregon 
55 ‘TYPEWRITERS & 
OFFICE MACHINES 
TIONED Typewriters. Mineo 
SE ges O08 te We 
iietraph, ing. NC. 


CAROLINE Adcing Machine Tor oiad= 
guia, farmers, ‘tall businesses, “Sturdily 
Bullit Ouarantesd One Year! Photo Pree 


Instruction n= 
Free! Harris, Box 


Ae, Wiekery, 0. Box @ol, West Mon 
56 RUBBER STAMPS & 


OFFICE SUPPLIES 


FREE Catalog: Rubber stamy 
tne Dewline Products, Dept 


THREE ling pocket or  oflce 
1 Win ‘Atherton, ox’ ely Nandotohy 

{ROCKET Or Office Type Stam 
Yargee Mibh Buechner Ave, Cle 


ROCKET 3. Lines $1.00 Ofice siampe 
siise. Pree cattlog. Specialty. 6404 Mane 
Rattan, Detrott, Michigan 482i 

\57 PRINTING, 
|___MULTIGRAPHING, ETC. 

| BUSINESS. Printing Catalog, Samples 
prec. Howprint. “taasw Eunice, Webster 
| See tee 

PPSET 
Rag ig Rocky 
| RC amor 

AMAZING Business Printing 
Sataples. Print Shop, Box S16P, Ot 
viller 

PRINTING, Fast 


Beonomical, Free 
5, Pt Lauders 


CHOOSE Type, Postpaid Printing, Me 
Donald, 548 North “Outland, Pasndens, 
Califoraia. 81102, 


Siies'Sig8 peti, eee utratare Jor 
| dats, “Ss2' West O'Connor, Lima, Ohio, 


| pMIMBOGRAPHING, "Onset 
pre samples. Pens 
| Scranton, ‘Pa. 


‘SPECIAL Of eri_1,900. Thermographed 
panne Sarde ey 7 Piee Barnes Gre 
Bn 'gen'PS Weat State: theca New York. 
iso. 

1500, BEAUTIFUT, Name-Addreas Labels 


$1.00. Postraid! Hallow's, 14 Drexel. Car 
Rokls, iiimots 
5 


Printix 
er ts 
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GPRINTING Outs, ton 
cauine for iustrated. 
less Kelsey. ine, Ho8, ai 

RUBBER Stamp Presses, Hydraulle Op- 
erated, Electrically, heated. Sines. 5 
ERB". roseis, starting ‘outnis, supplies. 
Printing ‘Presses. Custom Manufacturing. 
Hoe" Hast Commercial, Springaeld 
Mlssourt 


“MAKE Your Own self-molding rubber 
stamps sand brinting cuts.” Plexirubber, 
"Wistousit 


sang, NY, i 
er 


Er 60A ENGINEERING SERVICES 


MACHINERY. Electronics. Plant layout, 
Technical 


FOR INVENTORS 
ANVENTORS: Pre 


tors 
‘Franklin, “Washington. de 

INVENTORS, 1 you have an invention 
tor tig ‘of Unpatented, write ine 
SSRaP gage imran, ps 


City 36 


64 MODELS, MODEL SUPPLIES 


‘ROCKETS: 

‘Single And. 

flees, bathers, Bracers, 
‘Ste. Fast Service. 

‘ieles, Penrose 3, Col 

caHIE and ach model Atings: 
onstruction hull its 
‘efor tustrated ‘ata Saahers 


a 
= i Aaa 
Ene Bae om Blo 


ates, cr aie 
fe ‘BSc. Moat ‘Shipways, Box 65, Bogota, 


aes 


i 
‘Bho ‘Auiera. Btrombecker, Fes fil cet 

‘Hobby. Surplus, “P.O. Box 
fain. Cont "06080 


Yor ibang Nastaite 
a fostaleie 
Zactor,"" Conia. “Ait “And 
uiere Bier 100 Ba 
60" cols Power Sods 


nee! Ba ee sl 


HePERed, mage 


Seeae ceca Castings and fin 
‘sheds V1 differents Cretore, 6 LP. 
Tiateriais,” and. fine 
Sar Bae 
1608 ‘benisou, “Cleveland, 


(GLNVENTORS: Your ideas and inventions | 
patented: unpatented xpertiy searched 
sha Shiitunlyevelopen for his 


INVENTORS: If you have an inve 
for sale, patented "or unpatented. write 
for free ‘brochure outlining manulacturers 
Fequirements, royalty rates. Ke 
Doration. C-T12-fW. Fremont, 

PROFIT from others experience. 
your invention yourself, direct 19 manu 
facturers, "Complete instanctions. format 


failed! Writes Raymond ~ EYENTIGNS - Poawiel — Pos Gpae 
Developer’ 2108V'" Bush Buliding, “New Royalty” Sales with. Manufacturer ‘on 
York City. 36 Pe ay a a 
INVENTIONS needed immediately for “= Bee ore 
manudacturers. For sadditional informa 
Hoa write Ressler Corporation, CT12-FI 


“INVENTORS! Don’t sell or license your 


Bervicw Sempenys gat“ ‘street "NW. invention for cash OF Tosalties until you 
Washington Fecelve our offer. “Financial auistanee 
= ‘Svallabie. For Pree information. ‘erste: Tne 


OOKLET— Advice for aventors. Pro- 


Be fertational “Invention  Esstitate, 
tect Yoursels by Reading this Publication. | How:'New York 10.8. Yo 


How: New York 28,8. 7 


it Park 


cor iuigenia Bs OO, 
Stat Star 5 
oa 


IRVENTORS! Outright cash sale or 
fovallies for your inventions. Pat 


2 
2 
- 
2 
H 
i 
ay 
£ 
| 

el 

¢ 

iH 

FH 

a 

3 


a. Uned States 
Okerace is Wall Binet oe 


aS ahem ee 
Satie teers Greentree 

Bearer a peutteniee | Sorgen pale 

Certificates" and further interesting. val-| Wall St, New York 5. N.Y. z 


Gable Patent information, 
Livensed  Professi 


E'essed'"Proteaaional Patent» Bngier’ | 
‘Wouworth Building, New York el z 


2G orutar science vecenser 1963 


‘Sell | 


648 ELECTRIC TRAINS 


LIONEL Trains Big Discounts Bulletin 
soe Catalog Be. Maud “Bo4i Chicago 
‘veatue, Chhicase 00622 


65 HOME CRAFTSMAN 


SKIL-CRAPTS Now 04 Calalon. 

id. Finest ‘selection ‘of Kewther: 
Eralte Amint, “Hoobyrsate supplier ie 
Bec eteniae’ wih, dea rie: Sele 
‘Crafts, Box 105-PS. Joplin, Mo. - 


FREE Do-It-Yourself" Leathereratt 
Sree, BAG, Sate, conan “See 


comes Home mE = 
5e. 


ono QRIRRO "Ea Mele pa 
Reh Mecca Bla an a 
Se 


ford samples 236. P. C.Herwl 
i-Pi. 30 Henry 8t.. Brooklyn 
FREE! iustrated Catalog, picture 
ouiging. miterne service. Bauerie Cs 
et, Ine, 

EXPANSIVE Bu. Sa Rae a 
brace: oto 3° Postnald g3 9. Fee Tonk 

pes Hume Supply €o., P.O. Hox 


Fao Wutesvite: Wy 


This one 


{NUM 


DEKK-216-TZ60 


castinc ‘Aluminum. Bronse, 
Sane hae aniae Se Sse 
Ene ‘anewine 


iheering And Manufacturing. 
California. 

12 JIGSAW Wall Patterns, Tnstractions 
$1.00.” Miniatures 25." Silhouette 
Shgp, ge Linnean ‘Sizest, Gambridee 36, 


~ WOODWORKERS! Radial arm or table 


‘saw resharpens own blades! Precision con- 
fentricity, tooth aneularity, Make wooden 
fixture, Plane $1.00, Satistactory ‘results 


Guaranteed: Cardinal Crafts, Box 1811-D, 
Englewood, Coto, aot 


‘SWISS Musical Movements. Large tune 
gelection. Rocking Chair Movements, Tune 


66 DO IT YOURSELF 


7 BUILD your own. Tractor plans, Pree in- 
Sgeniey, Bom Deo: "Beanies. 


| HEARING Aid Batteries. Save! Guaran- 

eed Preb aa BrB, Yok 
Prank, honest advice. One 

pee #2 Wits, Bor 1406: Salinas Kane 


for ree literature, foscinating "use “HOW To obtain capital, Part 

for Free iiterature, SE SE. | AON. To Blain cavltl, Particular free. 
mses eae Dept. NCReports, ‘Box 351, Harlingen I 
ULTRAVIOLET ht, Standard D | | SUPER Ce 


Pea. 
Church. Virginia, "22066 


GRQWERPOL Metrotech Tocatare Dust 


| ggatanteas Bijou, Box THTCV: Hollywood 
SI i 
‘sr USUAE, Adu Rooks Gutaloe te. Box 


SWAP trading {for 4 little an 28 
per hundred. Hush Se for Bandy ata 
ier and special offer. ‘Arbuckle, Hox 

| Se 'Suiphr. Oxia 


“sip ‘You Get 


‘SUPERSENSITIVE, transistor treasure 
faders locate buried fold. liver, ‘coins 
HES, ups Hu sealable. Pree 

Reet, “Box 1036s: 


PLAYER Piano Books, Geng. for ree 
ist, ‘Vestal Press, Vestal 18s. 


Electronic Applications, Tne 
Box 6005, Alexandria, Virginid. “| 
WATCH REPAIRING | 


sat Sores 
own hair! Send 82.98 for 
raletime "Mioictrimmer, “Uses era 


a 

See ee BS aad 

67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


agar Gee 
eaten VERS 


rae Fe 
‘So. Wi 


WATCHMAKERS" ‘Materials, 
suptlies Watches. Catalog: Gnles, Box | 
1000, ‘Chicago #0. iitineis 


PRE. Watchmati 


Gourse| sam | 
Gena! 


Wholesie Cataioeue eine 
Gity. California. 

WATCH and clock repalzine books Pree | _ UNTRACEABLE repulling. too 
i oa = conhdentish wer goa masunly ‘Sink 
fiver Groves hitselns DO TBM. Fox | Setvice, #0. Box “V") xaten ‘Park, Colo 
79 MISCELLANEOUS komo, 25¢ Bach. 


os TOEACEO ‘& PIPES 


CIGARS, Tobsccos, Savei Bree at Te- 
acronis,” 2680 Lawrence, Chicago, i 


in ‘OF INT aneBt TO WOMEN 

“HOME TYPING: $65, week possible!) In- 
sctuction buale 

‘tnt, Columbia Statloa, On 

for Mother and a 

Onee, Tine ‘Baverprises. 0. aTh 

jan "Pruncisco. Califortia. 94131 


ra 
ata 


iin! North” Gas 
New York. 14 


71 FOR SALE MISCELLANEOUS 


eatrate ube BID | Be 


[REE Wholesale Catalog! 10,000 Prog. 
‘dos ints Taylor 


"Tremen: 
Bintrivitses, ‘Newton 3, New Jersey 


en 
crepies ‘Box 247; Kokomo, Tnalans, =< 


LETTERS remaiied 2¢. Robert Carter, 
‘Box 142, Los Angeles, Calif. 90053. Carter, 


NORELCO, Owners—Keeo. your shayer 
culting like new oF your monet 


DEPENDABLE Remailing Three Dollars 
ea | Meats Des. Bex 86 orp Cha 

REMATLS, Single 5<, ‘Monthiy 63.00. 
gms, Box 011-P8, Pt Latderdaie, Fior- 


SaEERTDL Raping Wy 
asnuh, Vermont Special Services, Box Gat, 
‘Be. Albans, Vermont 

TORONTO Address. Remalls 25e, Wil 
cox, 20 Northridge Ave., ‘Toronto 6; Cul= 


BARS, 925-1 
‘SLIGHTLY used ar 

athe. inquire: ‘wile et 

ath Ave, Brooklyn, sian. 


72___ WANTED To BUY 


SURPRISE eed OTHERS, HO | 


RECEIVE Gifts, “amples, magazines, 
joes, ooportunities ibe. Leaderbranc 
‘Natine: "rexaa. 781 


7a, Los’ Angeles, 


"WANTED: ERBurroughs books! Cashi 
cgazgleus, 2390 Contour, Baten Rouse 


QUICKEIL VE 
ores analy 
Stood, ‘i 


7 


FR, platinom, 
rafercury Fermina 

TREASURE FINDERS & 
GEIGER COUNTERS 

GOLD. in a Sliver, coins. ireavare, 

ieee SM 

Tid Gata euestronte Ioewors! 

etna Bes litera 


Slvay Glendale 1, Cauitraiay 


MIE Oly! Boron FaCaas a, Es | 

ee BE TE | 

PERSONAL 

GATORS. fr, OG, 

Necissnle Tuten “devices: 
taor kw ha ae 


TRANSISTOR Treasure Detectors, un- 

derwater detectors. ‘model Pree 

Gardiner Electronics Co, Dept. 1, 

3543 Bast Indian School, Phoenix: Arizona: 

TREASURE, Gold. Silver, Relice 
them with new 1963 

Wood, Calltersia! 


models, Pree infor 
"Bor nis, North Holls- 


manist 
Springs, “Onto. 


RECEIVING — Forwarding, 
$3100, West, PS-110 Pine Greve 
ington. NG. 
‘CONFIDENTIAL remailing $i 
ty, Bae letter, Butcher, 2510" 


emailing 
Dr Wi 


‘month- 


yereti, ant= 
‘Kansas 

SONFIDENTIAE Tomalling 355, Al 

service, P.O. Box S121, ‘Arie 

‘020. 


,SAN FRANCISCO Confidential mail ad- 
kirk Encerprises, 


grea. 25¢" remall 4 
Sfe-zrut Street, Ban Prancloco, Callornia: 


ex, Sphins, Rt. #1, Box 20, Joshua 
Cait 


DESERT Gemniling, and povigardr. Be 
POLARIS Submarine City, Remaila_i0e. 


Crawford, 1621 Magazine, Vallejo, "Call- 
fornia. 
80B LOANS BY MAIL 


PEG OS Ny adatil iag” ee 
12-715: Omaha” Nebraska 


{oDORROW $1,000 AIRMAIL Repay HO 


PROFESSIONATS—250 Bach, $3.00 
Month. be Oral. Box iaiseP. Sin Diese, 
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PHIL RIZZUTO . . . Radio Network Sportscaster and Former Yankee Shortstop 
DISCOVERS A RICHLY REWARDING NEW NATIONAL PASTIME! 


‘There's a new indoor pastime I'd been introduced to recently that has me wondering where it's been all my 
life: Until | outfitted the basement of my new home with a set of American Machine power tools, | had no ‘dea 
hhow much fun it could be to, make th 

With the accuracy, speed and ease w 

the kids—and for my own p 

‘of these professional quality tools 


REVOLUTIONARY PATENTS DECREASE COSTS, INCREASE EFFICIENCY 

Full scale power tools of heavy duty 100% cast (ton and steel, Streamlined 
duces weight, cuts material and production costs, Special pa 
idea elliciency, accuracy, savings. Parts made, assembled, tested 


SAW " | 
$1425 mf hy ‘i 


a compound angles, mechanism, accurate etched. scale 
10.0, factory. WE. 25 Ib 


‘does. makes coves and. mouldings, Patented. motor mount takes std. % 
FREE CABINET BASE PLANS hip. oF larger motor, keeps belt tight, 
le bench saw as, re: ct alianiment at any ang, 
set photo) ivansmis full poner * Takes a0, Bade, | 
ind trexpensively inte 


Includes completely 
assembled cast iron and 
"8" tlt arbor power 
iround 
le lest lads, 
fi FENCE 


for cutting. Plans provide 27” * RIP FENCE, If desired for 

work surface, 33” height, pullout saw- alignment: Std. size (Vor, bench saw) 

pL ey ast bin, tool storage compartment.” $3.50; targer fence ({or cabinet b 
UNCONDITIONAL 10 YEAR GUARANTEE ay ill'd,) $4.50 


6” SWING Laces | 


3-FT. eg | 


aire 
yj —4 PROVED BY 


ree ie MORE THAN 


32:50 


500,000 ee 


at any depth» Rabett depth Sk s Hardened, round ah 
Spwed steel Anives = Patent-pending fence adjustable to 
‘any position, any angle O°-50° + Patent pending lift-off 

fuard (nothing to lotsen!) + Balanced steel cutter head, 
Exconoirio 


SPECIAL LIMITED TIME ONLY 
Brand new factorytresh motors for use 
with any of the units on this pagt 
Tmited quantity purchase... frst 
come, first served. We: 17 ibs 
FULL'L-YEAR WARRANTY 


132° RADIAL 


AMERICAN MACHINE & TOOL CO., Dept. PS*1Z3, Royersford, Pa. 
Please send me the units checked, Payment in full enclosed 

$ ‘or $3 deposit sach item enclosed, balance 

€.0.0.6)"'i MUST BE FULLY SATISFIED OR WILL RETURN 

UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked 

() 8" Power Saw at $14.95 | 

1B Long Rip Fence 23540 at $4.50) Drill-Press at $29.95 

(Standard Rip Fence 2354 at $3.50) Lathe at $9.85 

172 bp [) $18.95 (it purchased separately) with facepl YEAR GUARANTEE 


Motor: [$12.95 (it purchased with other item) $12.35 [) 
10 DAY MONEY BACK GUARANTEE. 


ADDRESS x You must be satisfied or money refunded. 
cny. ‘ZONE ee AMERICAN MACHINE & TOOL COMPANY 


ind =< Dept. P5-123, Royersford, Pa. 


a ilees 
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| 2 tee 22") [ pommrwm ao 
LX ae aadll anv 


Bo io009 on a : S 
Eves = |e ee mag wi] 


The new Polaroid Color Pack Camera 
be an exciting gift even if it didn’t give you a c 
print in 50 seconds. It's the smallest, lightest 
camera Polaroid has ever made, yet the prints are 
large. You can load it in seconds. The film comes 
in flat packs (8 shots to a pack) that drop right 
into the camera 

The remarkable transistorized shutter works 
automatically in all light levels, even measures 


e burst of a flashbulb! And, 
enough light to read by, y 
black and white pi 
flash 

Although it’s the most advanced camera in the 
world, it’s very easy to use. You'll be taking beauti 
ful pictures while they're still handing out presents. 

See it soon, anywhere they sell 
even looks exciting 


anywhere there's 
can make 10-second 


Qu 


res with this camera without 


cameras, It 


